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i* A* SB* 3S03 (1940), 
* If -
If mm *tth ..saia#®, 
iPbil® •'ttl® ?iAlt%w4' SlAlW^® S®Ulfe#aid 
#f #1^ 1 as «»ia.«» fG»-iwifc, gsw m. 
I , awfcaticMsB. (Si^ s 
e^fm^ * se^i^ —»• c^ ys®  ^ Si^ jSoh^  
,1^  .il^ i^.#i.« ,<^ 1^ fef j?«8aLt# 
i». orteeo m^mr ss^ titetiea p«Kteiefc (21)# « i» the es«® *ith 
aftyyfiiawpp4^ -»g ii^ a^i ©wpoiadj^  «^€As3s« 
A all^ l sal.ftd© fea® hmm stmliM ly i^ )* 
.ipMt4M.®»' 0f j|"4iEfcjiMtlAia asi mfh» 
B-cl® w®f« f«Ctew€ imt "Iwa^g Sn sAihrnw 8olart4m» It Wm mA 
&t this- 'Ma# i|h® faitap® olytaSa & E£«Ml«r»s tefl<»e «©l#r t«#li 
iniiea%'@d Ui* afet^ ie#- «f m®4^ Mag .ap«t «d the pp^ a« »fes«aee 
.of net^ y&tiOTt p?a^ i4i!* Oa eaito»M.«i,.. 5-40' ag» b«»te a®i4 iw® 
isolate, 6|^  ©f tli« .s%»tiaf mt«rial. was 
/'lliMft ti» stmm wa» fsrf@*»i In petiTOl«a (b-.p* 
«t 'TOSax «f «^6yl ^ t«iradseyl ailflde wm 
mmwmmd* fb« «ly aetite aat»Mal foimd was a %mm at iralsid© &ei<S# 
al SijM -md *e», i. 'Sm*. H, W 
22) loyt, fm Mm0 D#cfe«ral Maswfcalien, Iowa, Sts%» Sollef®' (191^ ) • 
mm  ^
i'li WM iVT *St MK aMt IW^W jft' rffli Jft'i ^ tjga dill i<fc * •> «f«b'W '/"V.aH, Iiimci^i ^ dik ¥11'^ 'a, .d tfthrdH 
Im -wtt-h tb©' i»i^ «e4 »a^ %s ft«wi pii«i|4 
.^ Hi®? si€ t%e «llter md s^ iwlw .«al«pt«% Mltlaf fSS) immA that tli« 
«#««• i»f fdMattiMi ®f th» ^©i^ ^w»pi#M.i« hAli* la«j»»s®i m  ^l»d4fe 
®a.aa«Esfe mm i^m§$4.. flma «^«b t# .Mlfter te i^«ii««* stessrfmMiaa 
to %t le 'lo tild 0^ mmlL -^ wAiqaaali at# |ih^  «M g^*ipt 
#a^ wai4s- m«»^ |' imm ^ A$ami »fw m4 Sa Mgher 
yifflOLi® h^iO %hw ©a^ ®S #^# J®* 
md his e0w*eife»» (24^  ^^ «ri«©«i ®<asiABi'^ « iS.^ i.^ ty i» prepsriag 
6$4j@tts$d TweBBts ftmtt i3wlawABli«Bs3, aeAlifl. ®B4' JRPSM owtapMa-* •»*4» 48e^*#*-Viv-y* A' eF^" <eb4W I#"*** "(^wl ^Mrggm^y ilW ^^*** **!*• 
i^i^ l «lJiJ(S*, tm «id 
»aet' 'Ath m& 9^Avm %& #•« s^est- -fawiMfesM*©' yi^ is #f the wtT«®-* 
petidtof ^mm^mmsim f25)» 3-^ »»iibiio»eKdopto«« rwets 
•msy i4ai^ .sl^ ly i^ ga«Aw  ^ jimM s«^ y ®f «» mfrmwpmMMg 
cate i^i-e mM m e®?tea«fei« fal)| 2-^ ^mmfmmmm i^Qsi^ li.m 
aeli 1® %• « .8jW.l» iM (57)# 
• Sc®®tlsft mae^ oA^Mg i« tl» i«l8fctw «(f 3-te»©&yi« 
taw»i «r twtaa^  «pj:®M.i«® a«41"®mt®d «l'Wi iodiae* ,A 
25| Mlth«^ , J» pg^ ist.* Ste*# 3.:^ » ?3. (1935) • 
24) Brand sad StaXlmann, Ber,> 157S {1921)| J, pr^ i* ^St*» 
358 (1924)? Brand and Stein, i^ ., 3 ,^ 19 (1924) • 
(25) Zo©lln«r, E» A*, i)octor  ^Piasertaticsa, Iowa Sfcat# fell«j  ^ (If 13)* 
(26) Jacobgr  ^ A, L., Docix>rsl Dissertation, Iowa Stat© C©11«  ^Clf:^)| 
Gilmm aid Jacol^ , J. Org*. Chere.. 108 (19!^ )• 
(27) Bywater, W, 6., Doctorel Di^ sertaticsi, Iowa Stat® CfeU#  ^(If^)* 
% 
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• ® •* 
a® fi^ auiaiiss wbsa rm&mxmi M dtfe«r, 
la m M 
'mdms& & vmy rm  ^md.n-Am % sodta» ia iiqaM 
a«ii^  (3)* 
1. 
witti ill®, fQf»» 
•feiqtt of s, wlJH.de m&- a aswsapti^  
t« • Wm0 «» • la^  
salfM% .md «ifcliyl isobatyl 
imm 'fee« 'pp^ !»grt la tlits i^  C'^ )» 
%& tfe® sel®M.« 'witii ft^ ipaapi Th® 
t# to® » fcif «% %B %im lsstmta» 
mmm «ttief s^ tttian. &i %x±^mfimA,hj%mMxm. 
ife«K a^ tsA stej^ s® to « «tli®r soluticm of, li th® 
I* mm ©WbaSa## la t'km iwwfclM aa^  i®ei: fm 
imw ham t» aeteljits «lfM« (17) 0 
i!&« 
ma- wit,h Sawiwrj as 
( ^ )  MM.m .mm-rn eMib>  ^M6 Cl^ )« 
(31) Schi^ bergji Stephmsaa^  K i^sstacAtt, fefcerem, i 
237 (1933)-
torn. was aot «ifOS#i- failja» 
t0 ii®« a. luetic®.* 
Mph«^  was^  if ^^ l^litWwa «1 %• 
• ms^ l^MMMam %«» #ir@ ssiaaii# mi ^ MWtto^ yfbaiyl jfe®  ^
itlfclwrf ««ii Mm - o^ -wtfeew (v) hs?® dTbsi«trv®d %im m£ims%- ©f 
;«<^ o«i8 on mim «d r^ t«i d^ rlmti-^ res* 
•ilttfapt ®f th» ©aitof«»Btiftpp w&s th« »aS» f^ wetioi,-
MmsMmm -©f 
!•- B«agfei«8- wl%h 8<i^ » 
i# tb®; «i3;f ifolirativ# Ims l3««n 
»0dil» ii®iA {33,, 3k)* tm a fSjwtfc (33) 
«aet«t8 w«r« &% llftd«r th«se i»8ti© 
ti<»» tti# twy@|^ «ai- fittg was mwf llttls tlilwB t^iwi# mw 
sea mi the mS^m- afps^ -ei m ittd«p 
ii41dl«p .«oiif^ xti:5Ri»^  (34) tl» was spparastly ao% «l©sf«4, seM 
M%a3Latt« ms ef£»^ «4 iji ^ od .|1^ 4s« Wbrn i& h^&v 
wm A8te« with sami,. a y®i--0eaj»^  s©lisAi« foi»i la 
imm lie«i»«». I«fc«' p?«etpi-feat® Affcei- « few days 
CM Sc^ ate-i, md Schulten, :245 (1933). 
133| 52, 155M1920Tr 
md KsXtschRri-tt, Ber*, 253.(if33)• 
~ .22 
thrn p««s4,pii«l® as ta «l», mi %hm ws« 
tetiimatisi i»3pfeaRM,-« to  ^®f 
a0td» fbe M# ylmM ttafe Wm 
'WM sft orpsiiosMMSiim If iE.e«rs^  of fte 
galfttr taad ly 
,2* l»el4Q«iif idtb C33) 
Sads^ yii is tsbt^  :mi. oofc. cieaw tliii»ia|iiyi«% 
la «ife®d eertasfe- i® tts# of lo&wa. asrfter tfe«s# 
»a i^« Isefia «¥«• fft40® «»§• •emlvMm of' w» 
©ci^ «%« at 3^®# %tirolyai.s #f mm»l%img. pm4m 
gw# m alMsife ttdwsftofcte®# e«rtoaM4i«3B 
a of wMA 
mm mm>» m4 -<a«itA3^1i,e' asid* 
astal. la m ito®8pto«»« of «»«§» MMlsrly# 
tm. A tefcjai, tWteapbMiatt# (^  g*) wm wfctiat«4 t^fe fte@a^  
pa»«3d.s^ . k^wM# :iji ^%mm. 'Hi® wftetten mm aUMwei to pEwe««i i&w 
«1* li«mir» witte "il^ iwKS stijPTiiif,- t%mt m% md tkm at Ik^ * '§£«*• 
ls«st.t«i was- at liC^U#' for twAv# be«ars« ®ie a«d-ile 
23 » 
wm s&i ftwM.<»al MsMJUusfei^ a iat® 10»!^  
?• a®a»gti«t aMS»ettrf>g 
Miw f^ci^ GKt of tlil©|i»« lad its iwlismtlw iias to»«i studtei 
«irib«u8if^  ths MMmmmif #f' iM.S' If folMM (35) ia 
• fh» p^pm% m^mad aai it# aU^l aad d«a.mtt»»s mm 
m«fealirt«i imdily at mm. t«p«rtaw! a 9t wmmie eML&sMm 
md s&Mm 'M ^mkoi* maiB® IMji pro®@te5ro, prepare 
tfe« mm» iefimttf®® «»f tiii«^ «i% 
fely • ©oi^ ewBd 
was obfcaiaei frm o(-«rtiT3rlthiS|4t«is« fM.s feet 4iMM.eat®s that 
tell«ii «fti«r W»m- "mef aiM eswditiais was ©tcttwdag pwf«i«tisia# M 
th@ aeiiw ptaitiotta* kwfc®!® was •»! a»r«m»feM 
l y  iMj i  p ipe®-®te i -  t e fc .  Mismi .  & .c i£wM.«  « f f lp»a^  mm ©f  
swroswl© ea0iA<l«* fpp^ s  ^
stoee S%«i^ 0pf C )^ IMJsgp# te obfcala ae3p®imM.« mimr 
^b®v« ee©ttl4Qas lAlii- md mm%im -wilit 
m&M f«®y tM«rl C )^  ^  ^aexwiratei 
CISJ Volhsrd, Jsgi,, ^  112 (1L 2^)» 
C;^ ) meA Bmrnm^MnT, 
Itl3. 32-0 (191?) J ife^Lakopf, lof®ita#-tfeas«i, and 4:^., 
7a (1922). 
(37) Wlk^  ai« Ha«Al%«» Jt« ^  eii«* Jg, ;^ 9f (IfM* 
'2  ^m 
wA#r siM mm iw®%i© •tiwtewA pw® & 
smuimmtm3AM.f m .aii a ««ipQ(im4, ce«sti%Sa® of mm 
fflSflstmli© Sf 0  ^&i itll# Mmmmmip4 
»9 i®» M a3»ar% ^Matitatlw «^a 
b(m»tM.«iii# m# wflii»i with & mBmmAM Al©»id#-ffl«faiyt© a«-«toi® 
Sa gia^ .a.! e,e«ii@ «eid^ . €te*f»iw2.«a %o "Ifa# k||aa«i 2»i©«io»5* 
pmw«A h»d m%»T<M %hm 
fttitm. mi «®iP«4o irt-th 'tli® 4®iM.@ -sco^  
pcn»i^ : iM#l was eiaawft^ t %o tt© j^iawBslal »£lMxiiig mmm 
mmmAm »0^ t» $& -aali^ l ••©islIiyaTOl.f#" islafeim* Steerage of 
y»gml^ fi««fe rtryyMiMd' "gii&l jhPS^SS hw&Ad® 
§Bm tli» m& tocatai. %&• •M t^eay-
mtrms^  -^ rngts Ja «a4 
w&s tetfwwcamlM la a im town's *itfa a eoM satepatei 
J^sfeioft mi si^ earie {^ 1* 
WW dSs»c«k»ftM lAtti a#»fe«fe© ,1a 
m«I>4.© aiiJ at I# fto®' 
tewj»tW»^ attiN, M. QwSm %m ia^ TOia©# m tbii^  s«te5*»«iy f*««p tefc© 
%%9 wsm^S  ^  ^ tte  ^feaftlSat ae«fcie: 
acM mm mmsm&frn fMM' W&.« w£ 
oO^^gmB m wiM tfe©s« xn th* (S-positicM* 
)^ Paoainl md Silto^ wwa^  5^ (19X5) • 
39) Steinkopf, 5h3, 12g (19P}. This paper oontalns referm©®® 1» 
W.® #arli«r mA sfesii## of ISto .ttii«mtto« of tM©plw»» 
•• 25 
wm agm^vmr&^S, (ijO) 
Sil^ »/3eS*lfe 7SMsdb«* 
fcf sli«i*S®f w%Vk &. 
flm »i 1&« wwitSi^ - aep0iirt,al. wa» mo*> liwet®!", 
•ly aiA® '^ t# tli« »w»^ iaa of It is  ^
mMmmmmmf mt«2«4 *&•• (» 5-J f©sl%iQ®».' tiii® .1« 
a 9m Tm. f®a^ ly mitrstewM % wsfwSnf t© tli« @f 
©f IJWbMisphtli@n%. which is Sa Ife# 
mAhm tbsB i» Vm  ^» wttoo i^Mm C41)» 
fe«. 1»#« wmpmpe^&M trm %MjB&^^mM W 
»8f><wwi4m C42)» 
S» t^eJLaticsa ®f ttefc .fel^ y mmtAm tMa»ftafclien% hm 
®y us^ '^ ffie®f'®ii3?i.^ ®fcs't(#ii 
witm tli«aj|ili«if ww w»«»4 *ttli ««i«rie ae«fc«fc» J». a»®tie -^ ia 
ali^ tiol (43) • fii« 9t m» -af tli»««' sire«4 lAtli a a^onoae^ te  ^
- I ifciiii • ii'ia^iii 1^ ^1 •!<! Jr'nM^ia¥ ^ •"•'• -• la, j ifari gna i in •• allinhfli iian nM •— *"• g 1Llk-.Mh Bifn Miib aikji'iil • ifc ifc lim 
(40) Challenfir «€ Mlssstt# £» Cli«» iS*» C3f40) 
I4I1 S«» page 26 #f tMs 
(42} ehall®«er «€ milm, 1# S®e^ , liTOS iWJ9 £4  mm.mm i jros (if^ ). 
(43) Bezdzik, ttd I,®«lg®r, Ber.#« p* 2^  CifO?)* 
0f »«i»f®tiaf It itm  ^B»fiitiial«© fr&etiea 
•«>f fMl tar#. A ©©al tap fmetim wm 
<9M,^ 0i m aaiJIflsstim of mm&%lMg mmmxiMkm SteAm <af ttt* 
tfp« w»f0 % iliaai.«if«r C )^,. *i» tta.aii«piit.}i«E# ixt 
gfe^  #iS. %• mmpmm%i.mm  ^
Mmm mi '^mm ©aiiJ.'®* miMmm {33.$ 43) tM of 
i&« Mimiry th« proSea lw» l»@i vmrn^ XY 
(42) • @f th# ««« *itli wfeicli i« it 
wm immM itmy Meult t#- pw e^ m, mm^ i^mm%&i. p'aiaeli* I. fai4«tf' 
»f •e«i€iM.M»: |4«i.<toi arty #ariifafciv«»» 1 ^ oi^ sailaJL 
wm |liiais.pbfcb«i« M.lii »®rfiiil® ae«fc«t.« 
la wmty dilut# fm ^  or thre® i«^ ,. 
t© « ©thjl k®fe{» ilteti®A t^ e tei^ m 
Umm ^&% ttt# was m 3-gafeBtl-
ta%«i Im m^ mmM,m mmtmpmis 
&p® a^gfclj«j,. •slt.fmti«, aad 
«f dib«»iaran (44) m4 (45) 
mmmxiM a«^ t« la fcmaatioo #f tfe#  ^
m« 'wm irttim 
mercttrie a#«i|®4« wm i© s®anit with. <ii.l3«Bswthl^ te®tt® la l»iMjs^  
tlcob^  (al|» We^ mmg ••&• ale* «f aaarewAe awlste to a ,a^ t 
•# f  a i  ' J t tO-HI®'a  wmtAAm a»  se^ t«  mM 
;4%) •m3m& end Young, £,. mm, ms^ ,. ^  1415 (WMh 
;4f| tUttsi «i 1^.1^ , g» i* (19.36) • 
•»  ^* 
»» to ^mUsMg 
•^ .«t »wJ ft a. ® IWStiA «StibK 8^ rfMWWJ a eottSSEt  ^W f^Nai»,f»y iftdLiSl 
was %i# M .^ for a l^«a^ ttil^ e^s^ R»t@ £fc m» mg^ atM 
 ^w«wl@rif8tiTO iw- 'iiiafewEl^ twi with « watt -of & 
41ss®^®iiS«e 
.l«®t «WRSwlw.^ ^w®»#|i .il#S.W»F .R«»^ 5WS i^#» aW «»*IW® l^|^ €|WliW,iHBS# 
*i« If - 'l^ tiiag »®®wie (<^ 5* l^ sfcwwA, tb® 
•ij^ 1»i'^ f.Mf>: in^ l^ dl to^ SaSsiS# *tSl#»f®S i^S ffleSsgO  ^ -.imA •a®f^ ii»a®» 
&e»tste w«p« pi»^ f4tsi«rf»,. Iw^w,, i-«i^ J|iMw l^.«rite«^  WM  ^ asp-
i» IM®- a«®flsr t® glm f^lii ,$"«i^ s»^ a«»iE '^.. «ul 5,f-
ftorfctar »8»»il«. #f %li« 
ppi®  ^^ sMWRtA*- &» ®®iK«i«taitf .l-«iyMt-- «^»-
paais- *«• sEblalii^ . ^  tti®- i^«« 
-Sli#- meWBOfrttett of'lam# «# -the ®f m 
ttoft C4?|-»: 
CI 
li®t^ 3.«B» Km# 
ItoarpiAe ## -««EWtt?y «6X% a ef|i«131i 
feiCi -shW n^ ate em a^f' |;1}« a.ai.l.»..- X% SBOeSt^  'MOlBliiS *11^  
Finzi, Ga&g, ahim> ItaX.. ^  175 (1932)^  
(47) ChalkXey, £•  ^Ch^ » 2055 (1925). 
wmms^ jmrn^ Avtef Am^Atm |« l'M!ftia*^ w«J  ^ftrtmtrt ni«a> SjBt@l»^ ffi4.e 
itilfe' Ml «rp®le %», wKfts «8 Mttt% iSii-A -s^ t^lJ^  s^ iisi tl» -
- - t, n-i Jr •r^'r •£ .aib'i^^ •- ifti nm ifcj n,., bii^ ftri iiftf rti-fa' f mimi in ^ •• liiiM m i ifti m-i^T ftkiM.-ME Sk.^MB.-intAAft' "fctfc-y* m fflli 
•®®*pBBi.'8B#- SPKyySF w MffSKHMw;# M.1^  ®Ml W€® IBISSJ#* 
nt' "IT M war ijflW n'^ ^I'l riri 'rt irn-%'ii» r-^ -^-- •!> 'iMtTiin tnn'^ lekww ff^'ti n^ii'ni in iiti frS rii'-*!* rwii ni T iwiir- «hn'•'i iik liii Mlii'nffii ii'i ii'i liii ii^ ife "Bi <ni ii» infUTB ii« iiiliwn A »imii'iih iji jp^m JLSt3£^ ^©-A-JF 
©f ^wmmoAo  ^ %mm (Mlf to tl^  of a lmg» mm9» «f mmmi.^  
msM ha «ffeet-®4* •'tmm «i^ s®if *WB 'C i^fcttla^  
Cte% ite  ^ft Mffl»i«ita3.# ms aat i8®3jtt«  ^ im & ymm i&m 
• hmmm  ^©f Itot p^ Sii®«« mSM, wli.®fe i%. parsed' .1st® a 
1&0 irtAttP WftS -8 W^S 110% 
4*fc«|f^ S®Se. ylAdS- #1* a ya^ naiifiA 
i»i« ®M «^i iwm hmm i^ •^ ^m%iv9 ©f • M&w.« 4p&, 
»traet«» mm w -^ «aaei.i*i^ # 
fh« 0f ruclci. tew l»« aetalstM  ^mtma of ili® 
Qri0m€. wm$m% mm tmmtly to- tastoi« ildoi^ ai#' C-WJ)* 
H^wtia# 1» #«»ttvl.awOi»©- Mtft rnmmm ter® i^t« pw% m 
eartK«»tii»» f »]^  &t miM *itk M» «^ .^ « ates«a©« of -Ito# 
••K Jt ifii irt nirn T W 
Mkm tli4«i».^ ,,;& 7^^ M.oph«i# C )^ has 
*ith tei«iie». ®i« tmeticwi,. «wi-M «!• la ufeaefel^ lj-
aaiJJii® «k %' eaiiwwttlw #r«nl#ifc^ 4> yi#li®4 1^ ' «f 
#. ' Si« 8W»i »dW «s«a.t«i t» «^M iftisi 
»th«i?- wm m^  m *, il®«i%© l^ie seltf «s faxmei. irti« tl» 
C\J 
oj'w 
C-i 
-Um @f tfc# .iiadtoi f«r® »i4 moA im tto«i®ie wli .C4f)* fti* 
«p«i^ Bewl ttei «w«Meitf of few© as me^ami t# 
ttA f^e«ns« tlw mWmw hart,: mm witii 
mMmt «i4 m m^mmMm ®f 
no 2->fte»le. ««i.d wm ^ in ^  latter it ©aii®% t» 
,(e<a«l®d«4 ttoa* nm» was pp»s«e%, jadLtlag.pM s^ *»»• 
feond tO' be ««i]tlaia.« with & aistoam of th»»# aor wm 
tttewi tmr »dld 
t^ m «ati# la fli» te® -Mi# jl«M «f 2-to^e ...wii 
j&?s» ,fei« awl wa ,a3aoat s»i. m tm yt^ d Qf  ^
ft«ld fymi 9^^ *» sad 
Bi«»« ma^ mm As® *itfe 
to if*#!* 144 li«iW «ft wm ii»lAfe«i  ^^  ^ S-aeUi^ l*.. 
•SWMii^ Ae miA awbwsprel to fttt la toafc' »^ hey Sllasfc»-t 
%im @f tts# itt« sfe iiii«li afttalatiofts .ia %sim-
ie«%aa •»iair«fe« cw)* a -odt aeld w»' 
lAfiitt a adateW' ;.^  «d wm «l 
•60  ^ fer tm liOTCPt* 
&^mmA t«i 1^  w»f® tsy 
8lm#  ^^  2 sem ms ©ttfemaiwi f^ ojwdjif• 
M.« ®f tt» p»^@t ^tli. mm^bm di^aisifts (0), 
M 'i^ th a# iwfealam.aft of isitl 
cso) s«tei#3i, li^  iw) 
sfpaolithita affeete tfc® -fid® fiMmm- irm m 
mi t«1fe«tio  ^.itaf . 
e3.©wr% mthyl derivatlvo obtaia  ^froia the mot^ tiaa proia  ^
, fcw lww« »tal^ ei iw «• ««st«« ®f 
m^smsMp wJ«p ©si^ smfei# eonditisma (26). fb# |1«1& ®f .fcilitess®-' 
ttilsifc®i«iaifcq:^ lie «ci%. t@ «wfteqafci.aft|, md® . 
I»a i^a.« tto mf %ie, f-Tnojs 1 gst^ w ia 01^* #f 
» 
to iawsti^ tlm of tl# ®ff«ei- ©f 8©l"r«a m %!»• df 
ta» ^m »i« !§• &eMj (17)* ^p«iwfi of ©ei^ artsae,. 
 ^i«8G^«» *wt alljw»i to pwHieM £» tmm%t hm^w _g»tetyl?-
a# til® aefealatist At tl® «f tfet tia®, tli« 
rf.-ktey^ a *«!«• »f|^ - yi.al.4** qf 'felm: 
•warlms selfw  ^tested, only ^ Ijufcjl wm tmmA to »!%«&• 
tm itt-tli  ^ & tm.« a»a»«l, 6l|l- .#£ 
weld wa« ss^rfiied at ro .^ m& W$ of 
fiiae prodkw^ &t lo met-elstlm mmrrv^ Jte,%»««!• afc i^>?a 
teapeimtur® or ia, #,«»# •&% ®©r *«»•. aiqr ;pre*tet.» 
IsolatHKi frcsa siaiJLar at r®fls» 1« t»© fi«efciatt» 
.of <rtti« :C^»p«. md 60-4#|« !&i csely six feotir® at 
jffiM, tw^iat«r«, §«*«! a &f tb». Aaa 
*was petroleoin ©fciier (b,p., 60-6S°)# 
Bi ttl» it is iat^ ^Sat t# tt# «ff«0t# 
« 32 -
c3>j»  ^ifisl ft* a« asaifet.ls s s f l f l g r s .  f<&  ^ «i^ a'^ afj.ty.i9tj 
^m- la« to«i'iitoi« t# %»• « sA*«fe f« '^ 0^* 
aeft^  cf2|*  ^^  ntfeif .te^ , p»fc»l.«a hs# 
toa» Aw ^  Is® & »ir«tt% f« »fciiA%i^  (r/) «i tfe# l«««t 
astif® ef s .,seM.«s #f silvsit# the prosiotioa ©f iiil«»  ^
(52)* BMIl&tfp m s^ r^fu-iaetal lntewaw«s«imi ©«wjt«4 
mi ia seAliw (%P<» 
3^-4s®)* M rnm-Mmm •moMMi.mm  ^ » maOtAm 
"tm m CffJ* 
Sii « lOBfeffip of (54? 55j io^d# hm bsaa 
«iiimm.  ^eskkbsaa^  to ste® n&immr% ai wat t ••memf^ ^aa^rn |m. ±%m settvi-sv 
Hi^ sTOr. isMJfe® itoaaslll-tiitmw wlii A 
wiiAsteA iS;b«»ttS^fii«i# S» tli# 4-positio% ^ «^l.®al#im iedSil# 
©ff««l.«i a «feirti.twfcS.ao. tn %!» 3»ip0siMm C )^-» Ibi® e«#lii%mt.0€ tii® 
fSjPsi rwparfci^  »» ia *MA. » « 
]^alti« ft 'Iwbifik «iiawiiit la to m tjoMMer^i 'Oii^ 
i^lm«» 'itefil. %km 'tht @f ttbiea»tbi®iaw»' 
«W iteina % :^ w@ck.rei CS7)* flwfct. tiw? a«W.flAi«i a«M 
(51) totercmverslm syad msffcalatiow. »r© mymmywmw.-* 
(521 auaaa wti l«f«, j*- ^  Qmm», j|^ - -isi? {WW* 
f $$| mi»a mi im -^* 
(54| ^r i^t !• !!•, iss»..-^ s%mt® -eoh#  ^(193*5^* 
(55/ Glljam, Kti%, Licbienwalter, and Yornig, Rec. tiiWi. 5S.« 
79 (1936). 
{ )^ Qilwa md B«tli«» S* &m» Cbm** 2, Bk (WW)* 
I f f )  O S j M m p  jwoby, 1  ^(19^5-• 
33 
was atom, t© be anlite m.m aid. 
aeSAt* l«e% It cwai hm etthsff m i« or a. 
h^MamAM.4!f0mma3s^^3^M.e mM. »» thitt apitfeeel.*  ^and ®hcs«i t©' 
differ twm tii« wlilatiasi m%Am fI»r«for% ai»B® ®f tli© fo  ^
l»saiM.« aiMt. -i»fi b««i pr<^wd ^  toc  ^ astl»i% tte •xmmSmlMg m® 
•wwt l«r« hmm > i^cU my 4m  ^ mx^mOsm ^  .of 
this ..st«s''s» tm& 
was pm r^^  wm wmamA % 
«ii ttet it WM wMfc# %im mMmm olbteiit'®! wAMMmg 
•Mmm (si) w» aetsiati^  pr«f«-fwbi8ll3r 
to li^ ^® »tl»r tlai #rtli# %o talfar, .it ad t^ ^  that 
.nays '-fbpsisy ••f***!. 'mm 
wfts fa*d t® tl» #ei% as  ^tl»«® 
p«®wte«» C^)* ^ ®f thiWi,, ai» «a® of j||-«teityili'ttdw 
w&s -Ri^  m9 mM ®f aad. me mi 
la «tfc0r «ols i^« far .six !»«•»». ?i^ UI^*ing ^^^sosticai,. "ttiw®- was 
4a«a«%«4 j9ii #f • i^sii awstaiaai a® smlfijr, 
m i^ ii. im^m %®»t# In a. !?»,' ^ sli wm. »Cas®i 
tw i^-w iwwfs  ^ sal &i' «« 
& wSMim m^ Xm aixte*. wm ttfl» 
mlw t» feittwy .ft tw5@ «€ .»elsl »» 
(^ ) i«t f«i^  35 #f th.»«i»# 
C )^ 'ttytoBSii,,^  Im S»% Mill®, and £» ^  !!»»% S^<« 
2601 clfim>). 
iwti^  #f ®«tam4smag- »«• pw  ^mMm »t wm.^  
is lis %& m 
i®aaM«» «f .k^^mm<i^ ,mif}l±thl\m wm w«t t® iaii«l.«fe» 
a 'rtflm pm '^sA .#f ®t«, toOTj, ttoiPi was- t@ 
em?tetosm,@bg s wtrriaiiwit s^ dsbsbs®* 
wm fwm ^  
at  ^wayftaitaaa iii.^ %l sttwi'y. b^b# 
'sttlssb® teldibg ' 
4tt^ ga*« mmM%%ms0. J.% «»' ste» fb«t HitMffla 
1^ 4 *ss3ss» ii'f  ^ M.mmm ssldls ptodttst# itolisfc-®4 
qb mw8fa»ii%<8ii n© iiiaaamft^  mm •^ wd&tebssn-
rfflfi fr-iniii 111-in ad ttr WMrfeif ii itfiUBHtiia^T & mNbia 
- • $mSM» 
191%^ A "WMI -**J .*1^ S  ^ rni^m ilB'tli M ra tm MiM lai iPii Ik wdi liTii^'Mi |Wi IIIIIH iM jfc •lli''^ Mlk.Ar ^Jik.dS 
a ««ct?«p3^ af' s«fe  ^
wsafe dl,l*i9fw* «i< m.lii 4ro^ stfitose4 
ttos- rftlftttiw «f a^ateM.« @f ^mm 
m f^ mm cl#t 
mm iai-) wm «!». 
llttsm mMmsf a tipm tok #«i%; 
lapttiatAwi 1 -^ Ir# C. %m Steetelsiit*. 
mm- y '^ Mm • • 
earbonafcian,, & -af 
Oilwr pm i^^  immA were benzme mi. ^ mmis asld. 
A 'Sii. #tieli *« aMei 
to tile yl^ disi ««« tof«tlwr 
yhst: t# fe#' M of m69* «»»> bgwaa'feh'iafftl^ i^ aaiy 
1© f^iolt#-#0^ »i8-w«»» fe tbt 
 ^mmhagf MM ^  •««% »f C l^) <» w t^eteMs® ef 
l.#4-^ «^ironspA5th®l«t« it ia p®baM.o tl«t 
fciai fe®«» 'as»i ia tl» mm^ms ©f 
*S*®lfl*l*'1WWp6^r*FW^W1IW 9 •iTeirlNJW'SWeldSFilW- ^Bie • 
€igrl!w l^l« aow wotfld -hmm tern. l.«lat®i# 
1^  jaet^ tim ©f .pli^ mxathiia (59) htt '^ ett jaw«sligilt®i -aim « 
iff d^ l«@$sslm l^ w -'^ tistlw' wljisbsm •«f#®efe«- ©f -mllw -iskll' 
/o 
A»«r im ,immm Miii ^ f»«;yiiitMta la, 
to 1^ 21^  of & 
« f^i tt®. »i.tiBg point of this asJ4 4t 
&e wi a®Mii» »iliiii%3i tt 
«r«s 1^  » # .^ sabstit^ feesi eoffl|)®m<i. Id®atifi«M®tt mm fS l^f 
ctt) c-, w«:|,- a»to'ia. i«f& t^« eqli«f® (19-311} 
Qi2^& aad £• '^ m* §m*»  ^ Um)* 
ea^«fc@d. mM t© tiii kmm k t^Vkmm  ^
j^ tea^ athlin 10*dioi^ ds# 
'mm wmm& a^it.»tioa« laf# 1mm oi|sto«i Ss.- »^ ai* 
tio  ^-ef m^smAB (62), it m« iwt sa i^^ Mag %Mi « i^ii 
omfmsbs • ti-ofis# iM. iAbsi' -
TOlatiait £oll.o^<3<i by sssteiatlm, 4li£w  ^ii^ m. th« pm^meA ia 
rflrfjAip MMx n-tei^ llithim* Althoti^  ife# m^MMg p^art ®f 
I'1« iijh iri'*^ ii'- lAr'? rni irtfc -M —Jt Ji&iimL. m ir^inin m im •fiittf^ JL''S<& .in A .a. 
a d®s®®siAt3ti» iBanf Ite "Mie Mt "vA- w^^ema as"-
tfc fe# tl^  jy#%ti®p fii^ ^^ s^ dod s®fc 
s^« %# te -fwpr f^^ l^fl.% ia -vim of faife l&sft- » 
ofsdastis wsM iss»te4 £stiB tA«M!w«itt#A§f» .a»j Bwtetedli.tliistt* s ®®» 
m&^m (63) mai«3jeiii^  *#«% t^ua fli«^ l«|jiim l#©«tty a 
rft,1ha.fi^ y ll*a» f '©f • yiia»!MiBrjfc4M.iii 
mm^ m^g t# ^  mmA c5f) mA staa to  ^
f;4«aiwrit4i^ %; '^ %|t[ -Hip «iii,«t #y*  ^ f wi^ j|«i pltii»»«.fAf <«.  ^
tipttlmifc «f• ^ ««fclyl.^ («»tta»i»« tm « 
twrty '^ sm milwL m iBiir1biiMM«|t #f ® &mw 
(62) Bm pa^ea 17 and 32 of this t-hesis. 
C6$| is ©o^eiiiifispi t# Im mam %hm 
protoit*- mm 
^ ^^<^3.. mMM^ 
(64) Oapufoiii^ ed stiidios tij? Mr, Bmrm kmkLm» 
» 
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.,^ *e awstlf t«g9tlj«r li-yi 
a wi,i mmmt ©f 4i»fe3Latiai» The o^gm m, -febe •sHikm' be ,^ 
fsw eaily itasefcalstiisas mSmr ttis mm .<ic»da.t.iais. md therefere- sust b© 
»r» m^S3:y sijlsstitu-feti* 
V-
0f &lfoxt«tes 
bgjj^ gfta seiiaa 
A s^H% was »#& #f tbift «f smmv  ^ aAf«S4«» imm'A 
fesf®t8 '^ ich we«M.iJwli»i« tl». iswted the ailf«*i.i# 
IS^ g^s m adj&e«ftt (66}#. Bw.^1 ^myl 
wifexiit^  bii<|»«gylsiafinyl)ra0fcli«iia *e?» tb# 
®iilf#3i.i«. graap» ,l«i »o aetiTOtSag siac« mm Qi himrn' 
e:saj>owi«^  im mM fk» siimt s«i4w; 
m -aalffflsdd® voider ^&m mm  ^
against addition reactions. H^re af^ ., a® m»  ^
&h9&i^ wAt a :!^ yrtjli®' • li&4  ^
,«i cfcwjiw (6?), . Bmmwm-t «fc jaaw 
 ^ «mm hm§  ^witk 
bmmmm Sm m tab®.*. ww rmy- Blmtf, .for » t^w m® 
*fMr tis® .aistiirs had teen f©r & f«ar» Cafiwati<ai 
gaw .piwri «wifs,4« ® ilpfea^ i. 8^ d^%. 
ftt| si«  ^«i 1#. Ji». .fii«» Is*# ^  
tiff -^ .s ^  ^ «% m** " 
• %mAm- $mm - i^ittcws,. 'Aiii mMm, &r 
Iiiiii lilt m • iTii itrwiitr'fB" n iriiati Jtf^'in •ila'mi iMi lil^ m MHift • inn rtt ^ w* mk tr^^ mm. -mi •a-t-in'iTi -^-fc-Hitni liff jui ^ JBt pd%ftifigpi^  xomw sms% yw pawittay iejaoi.# WiJxapm,3,iM. #jr 
tiii«  ^i#e«p@sitiaaa witt" wsfe«i*, ffm & Mjd.« 
.B@a.^ iax» to3ib«r Mxfen® #f %lil» kto<i was k«pti f@r mm ymp  ^ fUi-
:«ia -Ifeeit m -^A wm 
m t»w #f mm C^§)» 
• fee ®f •&0 m^ewm prp«&wit® was fey iaia 
the «^ #s^  *«•© aaala^ sbka ifei® to^ yljgj aqd ttfst sbrfctib 
afe8ta©ti#i, i^ p» •»4 •fe®- tmm «>tl» -mirttoiat® md 
€itf^ t «iia4s8# fe® ««iim wm& ©lidfi^ ly im% t# eartoi^  
s3ja«® m -am^ysfMrn «Mt w«r® Cl.««r« .^ of tli# tul^ idiif *«I4 
yl«a.4 th# ©f water fe« li» is3ilfox44« 
•* * wwIiwB.'Wfc '•IPBI w*wv»i .*r ** 
»l,ij8 ffss *1^  stolsssda® «ll:liwep^ <bii«i» 
tfei^ ^w© ta a ftfsfe. % Seheai^ ii %" a 
#f tt«: of ii^  Ms «o-w®ilEewi 
aMl®' "fe® teewias© ti» ,yi@M ©f Item t® 3^ . 
ib was f^eateei ta aw30l<w a»@wts, 
(6S) Wtmms Sisserbatiatt, Viemis. (19iS9)»-
(69) MS*$  ^2275 (1923). 
iio) Cswstfffc* and Nicolas, SssI* JSi»» Ci932)-, 
tn o 
ttt.® %jp®- oba^  ib« li^ mp#«8i.ai, wismm 
Aaia ta  ^ i^ %- ®f a salfo^ i# i« 
tli@ tatd of «.. k^ »9« 
.1# appsrai^  vwnti^ e mmxitwi. wbm m0 t^i^ hm0t«Mxm i#dM@  ^
wm iAi!t tit® e f^ewr 
wm t%Ltt«ii@ md hmtiMg ii^ tipEcied. hmrm» 
On 4li# df' *^8 mXtw^m wm i4th S4*iil 
mt A redtte%i« QMSHmriii wUli 
'taA afc' •» Blmmap lat#,. ®4wi« 30 '&i pla  ^salfM« was 
afl'9 si%»<9s 'tears M I^nmm* ms 
t0 '0f 70^  moAm tlim& 
i^m(li1i,€ia»i ^mwmm pteid sulf$ksl^  §sm -kM 
•wiM. th» mmm 'rmgrnt* 1# el«^  ^lipoittst# mmm i»tod la ®f tl»s« 
i^ «tl@qia« 
f® wfes^ er ,|b«^  -aaUt^ El^  mi t.!d»illg4«8® 
-mBSmimMsA. »iyn%. tli* @ q^p«ids wmm 
l^ aattd itlii ia «d.»tl,« «i^  f#r «• 
tear# i© .fiM» E^ispi^  ifflrttr Wmm <«aiti«is» 
& eastoaffc' 
wm m%!mmi  ^m mmmm ot ©tj^ laapiestwa, 'fepMlAs at mm. %m^m^mm 
Cf3)» 1B» pi'!®^sli«'S.a€aAt«d mm sAfidt aai 
Cf3) I^«r ^ sBi P®tt<8r, £* i2# 1.3» flfsfl-. 
• 42.-
^ §#^ gaf —• 
* s i^jp  ^
• 
— . .  
««Wi»pQ^ag reasMatt wltii t^e i^aagMwiw &re«i:i« ftv® M^st^ lj, 
#altti%:' mA la b@tli .i^ seii«« 
%h® of 1lSxS&  ^ a^ willy 'tti# w «^» 
%lf« •jr<0a»'M.«»'®f tto# -^ 1^ 14% ^mam. »® te^ tgawt. '»«t^ t».w»s"irithfliA 
acblQ® m ^Ttyl 
& ate@¥« p^ ets irm: ih» -*1^  
%^mm 3af®:s%ipitsw l»3.at«4 m ©il '^ eli waa 
sirf «afc®i»p«^ l^  as  ^  ^
sttifcfflk#, -fhsy »«» !»• m^m% £w th» ©f ttoit #0^p«R»d« 
 ^ abmwffltem a^iaai^ g 
<bil;f«»tn« iw o^wls' ww@ '|iq% ffpmt. 
ba34<i«# mA mUtixgiMm «^ «pM p®#«iM.« -ttat ,tti« mm vmxMm 
®pfitto«toll isdjifc i^  fei 1&« .«uto*«^ ypo liritea^ -1© fl»M 
mMmAm m fM» t»p# "wm wsfc isi@lt»  ^for tl» 
r®m«%igR of m^ mmmMmi. m 
mMx^ •6«b'8« cf4|t 
(74) fm  ^md liw»r, Sl» 43S {192f)« 
"• 43 **• 
%»##5 
6 i 
1^  n ipr 
• %k##s 
ttawt^  & pidjmf^  ael»»i»- &f dtpfea^ l 
ba %s t&m. pfeaaji. salf©siti» aai |i» i^«»' 
1» t^ w.® 11^ ,. &B "w  ^a# 1^ ' 
woiii %©• ^ iwai^  |4m;^  
»a.iiid<is# 1 w«w»- ®f •si^ piipl^  is  ^tfee fwi 
•Wiat 4ai e^wito agfettete piwa^  
& «dil,m.ai t# ti» *»^ ®gfcm m 
-mm 1» -'tti® fi«,#tl.« of lwB«yi.^ &w 
«wajF«idNi» 1ft' •'vwf' M-ttlj® hmw t^ phmfl Haa fa«®i 
mi 1?*;^ ' ,ft«ms sf c(-«6astei^  
wvm- wltan %Tm- wm %«[sdiis%«d 
'te Wm <BA^m hm f^. %%m .mi# wmm^m In .giro 
:P-3^  -©f i«l^ l f&eifi m <iid 33*i^  jt^ Mn &£ 
« eaiteism»« Wm tmeteim 
M m adiiMi0®iil a®14ie m ip«y.%j of ^  
hmn^Xhmw^e «#it« fte- M,iimmm iia. fttacmt 
 ^tl»» two saifwfes mems  ^ ixs atfei4wfoti. t© & 
f®et «tae« «»« '^ ©kpimter# i»» mjai-stoed 


9i' 
fti« ^m^mm -gm :^ to » eotisideralsl# i«b«k tte® l*yissEif«i 
m hyOmgm wm »!««% JStmmtmi 
wima. mMm> wm t# a. bmzewe soltjtion of bens^I ph j^l sulf«.®« 
^mlaflf (w-,. 
Tf) M.^mf% mOSmm m» wstal tn 
cw. 
2* lil-ft. laggiatiig iaipwttia. 
&£ a «m-» iwiiiftiwit '«»v 
%# leil s «ijoii#^  •pwff 'Sai «»»• ©tfear afeaie 
l-:f.»lca,«m-. fflp asa *«  ^MT® «^A t^m» fw 
«af«e wm -wiifta# fa. Iffll 'S9to» solattee., 
hs^% <t»i»lmtmt..» jji -^ i^ sigae scsamw} ^^ 3p«iyi' ma||fc«my^ ;3ata» 
l» S i^ Mrm i^m. i» 
iMMyMajfife • mf - •t.|».t a mexmm W^ h 88^* »»ril pg^sssi^  
(77) aMteei" «Ki Qw s^e^  Qm» €^ «. ^  242 (19^ )» 
1^ ) l3^  «ii  ^ms {^ 3)* 
(tf)- teawob aiid ?i«^  i»y».« mi |lmf)| ba«aaft mA 6t^ % jte*» 
 ^69* im cl»)| cm#», m»» m* 233, 248 (ls92)j laves," 
js| 34? (2.^ 2)1 bra^ ai, g^»» .^^ 4^ (5^ 3) i bfp*.* gf« 
®f cl^ l^ ?ei@i?e,  ^1^ 5 (w). 
4f « 
trlaaifm# Mi ««fte of its teimtlTes. 
<1k ««•£ JEH  ^—. .-J^  m«fr ••fniinni iilii mnf mi M-'iSl iniurr in ii m nil «!lf-laaasuxstt# w^m 
I#i®b®r sUsethj-i ^wSJte® mr #.^ ^2. mMm® %im 
tlai ef »felfia»sp0aim i«^d6 (12)« 
mplwi^ l. isblfone m& trtailfor® 
w«i»® l&$Af %© liy5^1.y^% affc«r Img peart.c«& «f 
hm&MMg mth methylmagnestm J» toXu«iiG or imisoj.e aolij.ti« Cf2|» 
from this m* vm3.d Is® 3.e4 t# tlat rm^gmts 
is ao% am t#, deaiw, m w^m- .ggwwter, ®l®e« «l 
tij# isailliif |»>tet e« b« metalat^ t miclmrl^  fttt^ laa^ esiaa 
C-®5# it a^®*# that tt# «•» mMm- @f tii# 
i^ m&p of s^cg'l wemid M »%alsfc«i- mim 
ll»se «»iditis«8#. Ma tl» w«t» the 
frisulfm® 
(iO) Cliia3J.«f©r aoi MlHw, Him* 894 {if3S|* 
^ •mm' 
M ®s«to wmm Tm&mws4 «»€ m meftiAiiticii me efc»@r?wi»: 
*efealatli« @f %- ai^ laapiswtatt Mm hsm 
%im -mlmm M 2ito«m%«ai. (ill# ftea# 
,g«4ea.yl mlim*  ^ i at 
l.«ai% -Stt© «i4# of St wi^ l*fEi©stm 
was ii?»S?f©i slmly at !«&« 
. e m l f m m  m »  t w a t ^  A t h  . I n  t - M s  
i^ d* was i&mM* fb@ 
gi^ p may fca Igr wmgm  ^%yeplml for tib® <afl5®«w^^M.w» 
:3Mkm0i ($2l-, lh« MJjm #f <ISJtoi» |ts) t# « ©ipalatiaa.. ©f 
»^ b«% ifli« phi^ l «4f«# wa® rssai^  lii-. wsWrnr a@%fcy^  
i.0il,i«, 1  ^'im-, to ttm fiwsl tiat .•®«3Lf«« is . 
a3^ ®8% la tfeo #93,1^ 8^  
fk» ..p*«at a«l.iftty sf « f^aa#a SfignaM •ismg^a 
1»ii»t- ftpp»iot^  wfc«. f% wm s^t 'e^ laa^ iiiittk fc»«iie' wwstoi. 
esi^ l«%el|r with s® wiamadteif ,. 
adjitlbttS IfeiB W:»tja-g«. -mf Mi® ©Mldfelftfc W&A Il®fc dSfe»HHla@d'ai A 
#f "lialid#® 
aaUaias lam 'festsi' »i@ % loteiif' CSl|,« Cte aittfclm mi te««alasfcl^ l 
salfw® t@ was a yellsw 
Sufciiw^st® $» m «ee« #f t&g' ti€pfc»i • A 
(SI) SeM.«r «wt i*. ^  mm» m mf (If35). 
(82) c?«»p «ia 2^  
m) mirnrn^  py^ » ,s^ ., i|t2, 2ia (1934). 
was finally wiAA gw l^ i3?oiysl» 
gmwm m »ate»t«d talfiw#, CC l^^ l^ CflCH^SOgC^# ll»« 
m$^^mMi.iam. wiilswd hke #wfeajiii^  
tof si^ teg f«i^ mt t# m p^l» b«4s ww«ta*mtm •cs4)'#' 
esi%». ^ dioxid®, th« «®»s«^@ii^ af k«fe«e® mod earfeasiylie 
• ojg —  ^c%h5)2®®ce«|s02c^  
• £'ce4h5)^ ta® g^^ ^^  4- btoi c%i|)g®qicot)aj2c^  
.^ife -Wa-iftiilMjL iftfAf II• M A aife'Mfr 'M ^P' * ^^1 liii w<> a lii Mi nfc iifei •• yf^-i896eih-«Bfc' i<m •• inaiTi nwi iif>-Mly-tffr il^ am miiiiii^ii inii mitrn *% ••ii a3i ot« wiWvwm^mMa. m -wisanwai®! tojuiw *# as&siww i® 
ijft^ wie' ^  -^ mss^ p-oc^ ^^ isinssijwiwirletfc^  ^ c 85} • ®*«' mmmm-
«t1#h b«3iA4« mm a&ll%.t« 'I© tim -ef»t«s, 
'^«aaplica%jyiftf ««i«l, t# ^mm  ^«f tl» «i<ii%iaR 
f®5jdtee% psbsfctstt.' •&$ a<»«y*g^  
 ^  ^c|i^ »csi<3i(%h5)s02%h5 
@f 1^ ' 'wm^m  ^ t® tb« pw«p Am mmmmA ^  a sM#fe 
{$k} ed^ er atd ^ jsffi* 4^ f cl'f32)|  ^
, (im}i ii, ief3 c19s5)| ^  iWiWmp , 
CS5) Kohler ^Liirsen, ibid. .^ 7. 1448 (1935) S I^ IS 
M its^ . of maateiuatoi -©a^ OTwto' emt^ jcm a 
"Immme tie tmm%%m mt aailtiim pfw s^t® mj b® to @i? 
lji£l.tt«l®i^  % mf tlm» s^atttfstlob wt'^ - t-hat- Qi %hs 
i^ ala# %fp» ;&i 1» hm t««® 
aewa •.if' tti- t® li,l-*m.s-
c^ h^ l^j»lf^ |^p«9p«ie<»l -wttti •til©- #®iib«fc.l« ®f 
isgp^ l^methaa® |.8&) * 
hr*- t» i^ jfafc. mi 
to flte *itt: '<4i!y-
oldldfi#@'«% a eff^ 4ailjbs@ wm 
tet no 'Tf©  ^mi stoewitiii^  
wat- prta«%  ^Cf4|# 
^%lt otijrftpi Wm 
mltmm m  ^ m itlil:# la 'te 
ss. 
Stafe^ # ittdls WW »r»etly ii«al,ifi«i 
C8§l" «1 "||* atitJ|:,«. Iwlaff %© 
the aetivatdi^  «f tte« t*©. -aaOli®a« «« tfe® e^mp 
•|swfe»(iao tfei«». tb9 -of immtlm. &t th® i^«aLfQi» lia# me  ^
l»«i ©staMisteii*. It Is p»l«ilSt#' tlat ia flf«t. fMeefcioi, aife^  
•Sk& t^ rtJJMGks iff .fsaiafe 
#• •«#« 
A Mtsrai. of aeHyl mMmm %Am 
tm fi^ awsi isf ®f mjfeaam.oft p»^ %- 'wlth wmhmg  ^
O j^SOjf • 0^588288  ^—  ^(GjHjSSjJ^a • vm 
stis^ itotp£ as^ - »^-Qmi» {19w. 
•nm im 
f&i H#  ^la tibS (8^614®^% .^ pQ t^t*- 9t tM.# 
a^a?®- tm t&® f»®«fcir#s 4«#eiil»i. Sm mrMm' artalsti^  sfctt&8N$ 
fmm. imm la,tei^  ^csfj 26). wmmm .^ m mmsi  ^
mimp a d«i^ «d i»Bdripti<m ©f ssfeM ^ 11 %e 0:wm hmm m4 
mw 'wi3X !» m ili^  oesttr#. 
 ^w^Ums: wwe «PI4  ^«tt 
i& m -aSiwii® p^H-si %• pmm  ^ tferaw- wafe 
bottles ailtoiine isgrrogallolf ^m- of concmtrat^  rt.ltel«. .aai' 
finely a drying tmer fm^SBi»g piit^ ai.d» « 0Mm 
w i^# k a®  ^u:»^  s&e t^ospio^ iwbts peefcsri.^  
t® mmmt aoid ms©W' fsm Wm «ilfuri# i^ €» 
hi#' wtoiticai^ . ii^ i»ta«, mmAwMm « lte!w-«®<ie«l haste, « 
iofto  ^ *. tam&p ms ©l«aei 4a « a©ii iMtfc 
tesifjmlly issst "wltii tap watw ism$2^  i»|,-|% 
iiat«% fetfew Sa »^  
teax- j® msi:m to tb® ^^ asreins w«s 
•ipmaris# 'wsb dftt^ wafely taa £mm tife® 

*• 3^  *" 
©f sif|^ ®as.#dlilb 
fmefcai irltfe • gal.fMj«# mm Amw^a  ^ resulted than th# s«e 
wa® eiarft^ wl%M m ©iganolithit® »ls*i.co iM Mm. 
»stl«i for ili© filtr'stism ©f salmtlai# 
#f m^mm^&.^ s Mm deserlbetf (891 • Biis, 
 ^ gpess-sl. ia»a «y«t»i'.^ <kygm,a ssfcfsfclsll fe i.%9 mttspti** 
tim-rn It. wm tmeiA mm alJ  ^%3to s»lM  ^^ p«,i^ ei.«s t® 
%lf«R to fef©# igi® el«6r 'li^M mmm ®f 
fe» «• MmA %® a §^la»i 
.eaati^ isf a ^Mg of #»t Olwloislyj^   ^ w»» 
M m ai Wm !##«, ent!?dlscl ijtt 1M« 
©f filtrstiea i» sSase- m of -feh® »ist-A«.tii*f• 
s3^ s^ 
2». • 
fifasia#^ a« ^ 'Bm^ (If) wmm 
irnWm  ^is. tfctaft & Mmt . of. 4»ta 
*S> iitiii ..jti -cj. ^•.^.„• r-«i-wii"riii'T'!»>• li-i i»Miii-n-i''Miti •••> A" tit lifr iLtuMM >%i-o ttii'MTi nr A ..m-wrt .aHuHit i«ljieelli<fcjeist^i*.»ifc»S « .jiA-
si» Sv^ea j^ atiwrafcwfi. ef lliisai^  isf 
.ss'^ toimstsujle ee$^ ^^ @s8 ..f» 

laufe 1^ d»xld« mMtim* Mj twlof&aai^ s 
imm is®S.a« $mm, lytt® Mai# m^mm «s«l% m Sa ih© Manw 
alwy# far mm^ex^XM miM^» 
fti« iwisSaf ®«dlfa3. ImsU.m was ii4M ©t®* so^ tas .«dLfai% fili* 
tl» elifcsr m4 %im resitos ©r 
®e3wts31is@i, i^ i^o^ jag m. lt» 
fcbalatiim m 
A 3i«0 f» :C§«1§ a )^ @f' tm»My 
in tS A» ©f «lfe«r lat hairs t ml^ tm of 
i^ -tetyllitliim ff^ p»A 54#i ,f•» »i#J #f f^eatyl bwid® a»i. 
f»52 f, (§«® §. al««| @f litihii*. Sa MM A* @f «ttiw» Ca3l3®ati« was 
«ff««fee€ %• mlM «atei iiaddiN, Aeidificati«ti of 
%he 0*45 g* «f g,ff«* l^te«gl«m^oh«ri 
iisttlfld%, «fc C'^ ) i^ mwb 
ixm «^biTOl.» 
Jteal* 0«3yei» for ••fiA'?#, ifS# um%m 
m^v*0 1.54*: 
wi'feh mmmmmgf ih yt.:iistt,d-a^  %|i||^  #sa«66^ |l 
&m ffig^^ailiaatiaa &m f^e«ol wi«©4 'Hi# a, p, t@ 
cm>* 
 ^im (WB)* 
im List sad stela, j^ e, 16^ 0 <18f8| »|«i% a mmmrng f&m% ef 
1^ #'!^  «ii qftttemsm, r«f« 10,. giwss * pjiafe #f 131.®#: 
**• 
of tfei- was mmvm p^ %lw @f 9A4 ls#®i 
•lan ws# 
of Mpii«i^ l. Mm&.&$m 
A Iil.%«w4 eolutloa «f t^irivyili-Wdaja, p^»«i irm Q-*ZmA» «f 
s»i 0»4 ®f litMs« ia ^  A. of <rti»rg wis-
tipsati^  ^with 10.9 g* fO»€  ^^ 0) «f -ttsaiai#*- tti«- M i^ara-
mf fmt %wMy ymmf atflli e*flwtt mi 
wffcei «p in. tti® !*«« t® 0-*4| f* c4*2^  
iicarlx>^dl^ efa|S. MlMaf mm* tb# tmge 2S$m2k!  ^ (dBOm)* 
iMm smwrn^  .^ mt. »tb»ol aad imm aiwfete 
»j^ «p©# tto«- «^ 0«a€ m» oms4a«i| »• p», y)2*s^  ^
g^e). 
MaJU :eai©4» C^HjQO^Sgt netffe-# sqaiv*, 153* a«il*, 
e^ v*, 156, 
•&# -as^ yl «•%«% pr®p»«i fiwa %lt« a«ld «4 ii.ajs«etlifla#, 
mt- iia«r «• #ffs%aijl#&*tei- -fpaa 
listiHatioKi -of ffsetten |»2 f# CS-«liO @f 
te%3. ph l^ suiS i^ p., II m*}i tt® {ft|.»- '1 :^ 
WM #ffstallis@<t froBi «tto«s®l f# or ©f 
a -
•&« ©f «eli wm 9*^ 0 m tit# Im s^  ^-Ais&^Qia, 
Cf2) Ipsfci®ff, fUmp m& g. ^  mm*: 273 
•itimljear it®% 
mt l«fciqrl Fbaiyl. &l,£i<i« 
»t.^ 3l mUtiM ««l i» tii® foueiii^  was 
•pr^ mM Svm aai <iija«t%l «ilfal« la a<p#M4# aoMrn 
s^M.m» tk» fl^s tf*sw 'tms pp^ watios#, f^:f 
®adt Md a<rfc- tit© tli«©wt»i«al yi«ld -A f^csSa®?! 1^  
lofflttt (93) iM a, •siMJLai' *fcliyiatA<«.* the toiltag point. iM »©b sas® 
»as- S|e«*S5® {li !«*)• tbs Ifitfl' hM 1*5^2$ 3M 
•Kltli thi irate# mpstrbmi % fatesy |f4)» fii® atijer prepamtlims hei. 
1«.583©# 
!• MtfjalaMaB awfctol. lAmyl. gflj^ia- m^m. ^ dii^terl 
feis «p«t4ja«t wm perimx^  ^in « att©  ^to MtaJAt© 
phe^ l, aid^ M# t^li -w#.!® im umsa^mm wttli %im pTOe«te© t# 
,»%aisfc® {%}* I alxtw# «f i2#4 f*- (0»1 »1«) «f »©il^  
pb«^ l 2#| Co#!! at«.) of «©<awa s»d in f5 
c^ efcl^ i ether w» »fclar»i fear lifl«»» at mm 
psim te «wpbm»tim « 1 fMiafc' IMjor X {f5).* stotelnei 
$£%ms' %ii@ tai pw(«»ea«| fm mtj 'imxm, MMsAtM mSMmX' 
(93) Baker & ' \ 
(94) Tabowry 
(95) etltaaa 2002 c3.925|.» 
a' a 
ilkw 
ffe® ws«ti« was #sf«iM cut imder tha eaiditioiis u^«4 ^ ta ,pp@p»i 
_g^ t®b^ g^raiilpli«fi os-tl^ rl -©ttiir cffi* •ir«-4«ft mM &i iwll^  
pfee^ l aaifid# md 15*0 f» (0*05 »1«) df iswrrart,# sm%9.%e v&m ••^irnmi 
»i im afee :«i«i Mmm, «i thai. l»t 
& tte mmiiMg, thm j^ sefeiaa idsfeat* a 
i^it« tolicij. wtiiafe vm eiyjitsllisM iwm &%hMm% %& #t« 4»6f g,. .©f 
h-aeefea^ ercutiifess^ l. sul.^ d«| b» p,, 183»18^ ?| .y!,sm, 
e«0tmt ^ Msig p l^aifc. £mm e|f*aial. was 184®# 
.inai* calei* f» ^ u#g«gt 52»*i. a^aii ig,. 52..e4|. 
52#t8. 
fh® ^rmtwn mi t&t se^ s^eraiyj 4i@rlf«fe£f'© »« "bir 
wf^ itig It fa» tto coiw f^l®# '^ te»c»r«iy iiii#i wa# ^«a 
etjepaipe  ^ifi'®i a eKtoteaSS-s sp#©ia -^ ©f 
lisss^ ie p»|w  ^fi« ^ «wtl\tl'®ek»pl©ph«f^  ^ m€ 
ife. « soj-utlisi 9f 1, g* (0.00^  ttol©) #f 
n^ l^.. sulfide wm' ». .sii.^ lstt «f 0»J2 #» (0mW2f p&ia8#l« 
in IDO 0f ettea^ « 'flte .£i»tl3«»^ vtd»i' s&llA 
•lAifii «ipi»fe  ^las aUliwit ^  .®«|i^  m9w^ .^» iUAwmA, afiii wwli«4 
cfl^  Msmrng jl^  c3^ » 
mA ^imm Q*$3 I»|- ?i«Mi 85«^« 
m» mmmSM. *a« f!wdJI.«i MMt ©taorofota M a' BskMM ' 
% *M« astl»t Wm «pe«»4 was obt&in®i. .la tfe® #®» 
«f t^t« a®##.e»}: a* p*, jleld, fhs « paiata* 
%i« my M' At® te iMaws4l«fc« «t.racM.«» at %M -ymmam is 'Mm^g mi. 
tla®  ^art. i»v« imm 
f«B, mM gf«a. (0.03 E»le) flif asfwie vrnm-
aia«i .p'^ iaHy %m wm^% J6» i#©! f«. C0»#3 •«Aif) #f 
.»^ fl fflii 7*9 g» (0»033 f* .»t«^  «f 
%ttf«sSj^ » In  ^jii.« #f fb# w«i Ifill 
irti'Jita m • OW .jflj hi TT*'ifii^ M aih«M ' M^ m^h M-^ r^  rfffrff -Mi'fTi rrv ifiblrf'tn iti *iiaMi mi w t ''la^^ 'rft'-if'.tii- ibiii *• miiM ^«i liT 0nxorx^ ii tp© 
fswM ms twice with 10^  
J0MWM dr«4M iW jpfc Jfttttfk 'ilt#"iii| —iTffi itiff iifT«i''i tffc il^ am t1^ antillTatf^' lili'i nWh im 'MM li&iw'mit 
imma ••ma^  .|4iiyi. was 8,?5 g. (7i.5^ )» "si# •©»# 
p«w .^ «®s piadjl*^  » ia ^ . jhj^ - p^ p»rstiga,  ^«fc»0fcieii. '^ tfe 
t® jrisiJ 6.,$| g* C5^ l P»» 26.|-^S®» R»f tl» 
e^ lpgsi^  mm- mfisAmXlSj^ -.imm €W»#»fo*m| au p## A 
,piias ni'feti 'ths. «%yf» n^we^ . h# 
4f#as» 
%* m f^^ l:^ il£^  
.fflilsole «i. 1» »ils^ t#i {®|, it 
phenyl «d£td© i4s®-
md^ r ••jaliar' meMMmsm 
I  f  
! l  I  
1  i 
% 
f 
a 
[ I  I  
t  
f  
f  s-
I  ^  
ft 
I 
Q». 
43' •» 
Mi#.# I!»esl4in yielded 0.05 g« ©f. 
q»03. «• 
a#%«i. at 163«5-1S>4*5'^ « liii 
wltfe ai sp«te« »f a«S4 »» 
p« ««%.• &i Wm .fteitlag nat^ a »e,ai»w4» 
sf %&M ms 3*lSf fe8*i <m ^^1 ailfii® 
5* iigtaaj^ i« #f mi^ terl ly a-eterllliailm 
IRs# ml^%m #f w^Uitfetei pr^ arM tmm 2f f# {0*1^  
BwOl®) of aefcl^ l lodis^  md 2.42 ,g» CO«35 g# st^   ^iitliiam in 3.^  A#, 
nf wm "witli 12#.i| g* (O.l usolc) of r»fc^ l pbm l^ 
fkB iws tmw %wm%f is tt@ minal my, 
aid miM&i ^  Sa t»ti© @Bisfcs®®^y' sws®* ft0 0« 0? g». @f 
awide. ?&* p## 104^2%. &|«©  ^ with m m^mtln-'spmiMm 
{#)« fl» yisM ftiisei m Mi® irlsrtij^  mt«3d,ssl wa» Q»lM» t&» yl«a4 
fea»  ^ m «» wdfi^  Mimm $t$ mB  ^
f| ^ptomTl. «1IS4» M 
 ^® s t^Sai €«tslfltog 0»9f C '^ %it»tlcaj ©f g--
batjUltWaa Is fif #f peiTOi«» .»fcber Cfe» P* 2S-3 )^ was ®li®4 
•tm 4^ *• 
wUli## if^«p a pel3a» pertafi of 
1kw% a 3' rfU. mi, mp la 
u0ual m»i«p» t!i© am-i w»# «^ fc»3«ed in the fora o-f » darts Imma. oilj, 
ittiiit atiiet^a at .wrUMfiesMm* fi« fi«ifciQa was 
l.€>st b6»tta» #f fe bf^ mg%  ^ fh® ©f tfce «»eti9ii. w&s^xwm 
mm im Imimm It wm If 
%aJa, Ife# wft® m oil, which *as aot solldifi»i« ?sfy 
little metalati<m ©o-uld ®e«!pei|f «!»©« of tti« 
ofi^sal, -aiia#! *as 
CMfig to ti# si* »t® #f Ji»talstic«i Sm. ©ther^ it wa# 
ii^UsSi to »pet$ fch® -MA allow » ttJ* .f»r t!» 
't© tajc© ms pr^ ara^  sa the usu'sl way trm , 
27,4 g» (0»2 stKsls) of n«b.ityl bmK!.ds md 2«76 f*. f#«4 #* «f 
•litMi* in 1  ^J3l.. of petrolomi (fe* p* F l^lewtef a 
TOflsK f«rlod »f tTO tKmr«, th« »®s filterflfi ^  ««» 0f s iiy 
asfessi^  filt«r mder nltrogwi i>r«sss  ^ &» »wltiag »iaM.«i mm 
m» asraal aeM ad .had a of lA* Ajftner tli« 
s4<5itlon of X2»4 (O.l mole) of »tl^ phoiyl Jji 20 #f 
p^i»3.«a. «tfc»r i%» .p#. tl» mtm mi 
 ^«lii MmX^0 fim ta tHi# 
mwal ii»m#r l*§2 «i4 nilt^ t.t m att«ept wm. 
mim t® i^» Ci» p« 69-4#),, & 
portiwa A4 »% *» m 
^^rlaepsifi®M«t4# atiif »» mA m* a» i»*# 0*6t f»| 
The wiii<ii wm lH p f^crolswi 
at 190-195^  «f%«r s^ ft^ Sng at, 184®. Mt©r <«« r®«^ ist83J.i»«»-
•tt« ftm othanol fsrid water^  it (35 *»)• . 
.^ ii a mm^m% suiting f^ lat mi , 
ia. sioii* 
iph- ^ir tnfiiA^i' iitfc att i^''^'-ee*Ali A •*•-*-— rrf Tk'n-inr-^ .^.aiSk' — i-ja , ^  ifim^rii • rlifriiniM ^ „ ih-.bh 
wwittswjf^  wts ftwisaawss w wijw »•  ^& soan® 
fcA«i« It •&« a®t l©«ii M t^a«l»: 
% 'o^fsmMmk i8ith t&«w i®® ©WlaSa«tf 
0*25 :g» {2.27  ^ of thlopli^ lj 1, p,., fO-SO® ($0 m,)5 n^3.5 
Silj^ fiwp p«r •©«»% of tfes stsi^ laf *t«f£A wm swoat^  f« 
%mffi «f i^£Mm wm mmmm  ^and ?,27sl %i «}!#•• 
•ilililh a'^' -Jlfcriiii liiM A •tfrfT III S fMrir«-| J ...•->^....^,^fti' a,|-| I-II- iifc- ..-~ vfc.' ^ |-,-| |^..A —„ 
wm 3^ k,#b8 wt9 ^mM OS pbki^ s^ kpi^ pwwnral® 
acii to «. tfes #f «@ily3, :«lfl4# 1®% p»e4®i# 
'tf ig .|i»»fefcsijlillii» |g. the 
A 
ll» wtt».  ^tti# €tt;st®«*5f iiii«iep frm 
M*lk $»•• {0»2 aoa.«J #f te«iie ^ 2**^ g* C0»4 f* tt®! @# 
3d^i» fe 3^ of $ttier» ftw ^«sr filt«»««l s^lmfeiioii was ©««»•. 
^ ii#fc4ilatlm to a ®®ll Mt#r tli® a4<^%tei of as®* 
»!.« &i sAfMs, tl» .tisMllati<m mm emMmm .^ %m 
v^mm tb« «a41, »f iteHigrl «tl»r remSaSjtg« fl.» wm 
A £ow to®® ters* i^mg tM® %im lii« sf 
J 
fe 
•h 
r#. J 
f ®* 
hsi#' 
fk 
% ^ 
f'-t 
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Wm• ti#St- WM ««ft<i:A #stisislll9 Wliet^ ©  ^.all, th® ••fefeflSf 
ia4 imm ten M -^ m of ih« msM i«fe» .is IM,# 
ij,. 1  ^ pprthaMis littl%: if fr«« «%lt®f i«®a9te<  ^
 ^k^ img i»8 #«fcli»ei. tm & lAg&mm 
OTolutiai «f §as 'li^ a,  ^ta a fe* Hi# 
a a t a p i ; y f e i f  l i a « f e . t . i t t g  iq^ ®. rmmmiiMlt immi -y^  
io,slii» il:«i^ i«te«. Heating ws*. m  ^'Wm-
•aiiiiw wm: mfMM hi# •i«:ai€ 
s43^ @s' 4m. s&A s®rtc®tacii#d by tli®-
%• aci<3ifica.tiaa of the  ^ wm- #13* 
3«.f5 f#= a»= P* «»i .»• »•• P»» 
$1j-43® (#)» Is « 0#3 g*. flf tb& »»e s«dd w»» 
&WB a» fatfat%, %l» tetia. |le24 was 3.55 g** «• !,««« 
t^enweS im s^ m» mHy 1-ml #» (.lii) ®f pmm 
tliio|fei«^  WW fmm. lAm %$- f*. C52»^  ©f' 
ib® «l«rfejjrf mteidal- ^ms Wm- ef piiia^ lm s^8f^ »®tl4e' 
««i4 l»»i. m tfe® «il£i€# mm $1*^ * 
' ! ! • -• ' 
i* 
Pli® i^a4tM» wm. -pw i^^ i imm M*S g CQ«i2 &f hm^mmm® 
sM .l«fll f. (0*2$ g*. s%e  ^ -mt HiM.* Sn ® .^•. at ^imvi, iMm HMrm* 
ti« ^  <if l^ f^k f » C%3.. »i«| • ®f ®afSi%. <!»• 
^w&Amm ims- bows pwim' %# %• ®aE«A®d selM 
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*» 
I 
4  #  
•^ 1 
s: 
mbiyi i3fe:«yl mMM»  ^ % 
djgfeya. «iii«.. 
Pii« l^©sloiiM i#iS.i«. «8 ivm tt»:2 g* (^ *3 of 
«Rd 1^  f« (O.A f« «l«t| #f #al.®£T* taiaing» in si* ©f 
®ther# UJ. ©f ti» aaljefeii *s@ pise®! Sm a PO id* tlipa«i«ek«i fl&Af. 
im tfe# vmA, *fip,mtes wltii Z0 ©f tlt« 
s«a%, mA m myat.^! of ladtee#. Tim MxMm'm was %&« 
wttti a wie» taipw mtil tb® io^ ttne wMr diaap^ ftred Md 
tli« -stfesfttii, ss tfe® s^earmes #f a m4 e&iw# 
ft# s»««|j«l«r ©f the iodob«i«i% ia ^  of was siM^ 
wis# .s4tfiiag»,>  ^ 'Hi®! bmmm 3fl© -la.*., «f «ti»f 
.»&» -aid^d i^M,y mi^ lmg tk» emimsm* Affew .additimi of tt3»: 
•&» i^Mwm was fNgfbaei m» mi «i#-fealf feows «m1 
^mmi %© »tei€ wsroight ta m of aitf»g«N»  ^ 'Us® stlmliia 
m# filtered throu i^ glass wool iirt« nxtvagm prsaiBii^ ,. ^  
M.th 250 Am ®fia .»«i'€i?  ^ perfeiais-' ClOOl# ®ie 
fli-fessfc* was ©oiemtieated ta rf.« «<i 1^«4 g# C0«1 i»X©| 
#f s l^^ l aiuifide in i0 A* af • fWa«ri»: ftie. wm  ^ eai»twia%®i 
»lid a#fc«i' ferfc^ six hrnspsm '&« -wily 
addle f©wi4 m» feaa^ oie a»ii» Vmm sisfcifA fira«l4e«i tliai^  
ClfX))  A «Sii41af  pfepai-at tm (0*1 mlm. &f i©d^««««5 
tian, 35*6  ^of bmxole add* The extr&sted residue wa® 
»p®iratel3r> bat V3.elded only a tmee of acidic matoridl. 
n *• 
mm of tl® 
IgfeaM-fcim A l^ fcg i3b«ffa.^ c^fc« i«a.a» $& Ifet 
mfesme»- .»f aolygrti 
JpBt&w»& M j^ baty3i»in©M». tarastie .M§a3Wfe@i astlgia. iA«^ l 
at m e^wtrti iMp««iar« ®ii ta tt« st»«e« of solv«il. It »8«»d 
amt ioil.^  wmM 5^ 0® 'bxtof almt a ©ibstifaiioii 
^CQttdltilOBSe 
was prspag»i &» la ti» pyteddtog «E«^ p«4a«i% 
tefc 3^  A* @f ettser 'w'»® fb® #tii«r saintisttj, aft«r fultf®* 
%^em^xm mmhmA ]UX)®# •&»«%«& aal# ®f phm  ^ wm 
aia«i st tM.s p^ % «d tiie Mstillation c«itJa»©i tmMl tbe ia-i^ #i 
t^ pwster® r«!ih«i lsi®« si® cl,smilaii«» ws® tfcoppei mA %tm rf^ xte* 
mfiMs^  %% im Watmm mi «®«4alf bati« pfi©r t@ 0ai%«stlsii#, 
IMm wm -msf ai»®«  ^ wm- a .soMi i«.efa *w 
las^ teM.# ia ©««• fb® aaia. prstefe ©f •%&» w«r« 
phm^l m^MAm (58*  ^ mi, eiiojfem®! {13.,,^ ^% Slf^® 
im- »*ll 
• 72 
mi Ifetaiatim #? flmyi SsAfti# 
mi pli^ l. ltli«p 
A M a^m^m.p ws aof# mpMlgr 'W  ^
to^ lMtMsR -iltea s -Bfisfi^ apoaiiag 
eoadiM>«s (59)«- It app#««i iitt#M3t|jif t© t^«a?Aae *»fchi®r th® ®w» 
r^ti«s- if^<a teM -A* 8® mjl «lh«» wm ewpsi^i, *lfcfct m alJfeyl 
ary3,, sbiad«» 
wm imt g» (0*1 mim} &£ 
md 2## gm C0.»4..««. ®f litltot im a^oo A* fiwi 
el®«r m%vAi.m wm» Sato twO' 1^  »ms« of a 1^ . ©1,, 
fQ' «i« -p^^ias mm «{^i i*2 g«. f§*©f -wdl®) ©f iwtli  ^ p!i«^3» 
ailili«| sua. ttt %&i -pjirticgi,. wm t» C 0^5 »!«} ®f 
- II I'ftr ^ —iwAl ^ '• 1^- • II MM flliili tfli •!•<< I'll Tr-ai •••••• Trt aiT ni f W -Mrt- ir^ Wk SA MM I'-b iMa^lM •!> 11 "1 iH m toift ®i.3iw »^s, w®w' .rsfiqkw fw# isa'^ i ®sa 
w@iite®# up 'in ti^  
?«« tlw t^fe .^ 1^ 1. mMMm was 
ffc- |teg3ii«ifl8^ to«-@li.@ «4«t| »• p#g 6i««43®» slse® 
df tb© :stAf4i® -was i^ sife^ d^  Wis fiMM ®f aMji *a«^  59*^ $ fetsei 
on .gttiflWiS-
 ^i^ gtiaa -of aeM| 
®f ,iw©@f«toi la^  
. this mm • fc®fc««) wa# m 
a i*0p««l was wctert £m 4.5 &«»?«• oth«r ®oa&tie»s 
•*  ^•» 
w#x% iili@ « 
a®- r«a»ti«t M.tti- wfelgrl. f&aiyJt «3ili« yt^ «i M*'0 «i 
«id 4i»^ - ©# «isd«» fh« yisid,* bssm 
m mifcl^  ;|im i^ :rtia.4« reeoter®i|i was-
j0,8?f ©f 
afait '%.m2  ^ -mi md. 
mt ani«3.e». l«p« tli« total wstalati® w8 I»8®i m anlsole ho% 
M.^ M^$jm «f ifgt salluas %• g<#al|lu.tmiir, 
l«ttfX jwtolyl m^tiM« "ws pf®|>af^  ta $$'^ 0 Swm ^ t©lgi. 
1 
«d :gw f^et« 1» pjffesisiam 
•®i# t&« fohswij®. b*. p#, 
cu w*)l cioi)* !' 
p0# 13*1 £• (0,1 wsi«) ©f tt® *»» to 
tb« .®0te%i0» #f fis* tf*4 f* C0»2 la^ rt-dte 
2,73 g, (©•4 g»- of litliiia Sa 2(» jd,« «f Af%ar 8£2cfc#«3a 
Mmm' #fe the boilisaf potefe j^,.. tli® ws ssifenateA $a. th# maw  ^my, 
memm #f -TOftOTaiy pmmeAimB them ma i»la.tM 6»f4' g» C38*^  
(101.1 AW»3ffi wi Amdt, Bg|», 5A0 (IW) »po3rt«i 1«,5194».- ffee 
yi^ 4 i« sot stated la tiw4r paper* 
• -• 
acidf m, p», IdOiilfieaM.cai vm 
fcf a. t^at €©t.©rai3»&tic« mt% an ait!i«itlie s^eeiiwi (1^2) • 
iigsj^ - %imm wm ef tfee ttattlBg W p»g Xf^ JQ  ^
(U »•), c^!i mlsm tit« yt^ d of aeld 1m 77*0 m tMP««s»#w»i 
.aetljyl sitlfld®*-
 ^ jg*ciMLei^ te«yi astiiyl. i^ fMf 
'Sm -siilfM# TOi ts 4  ^fiAi ty tli® mU,m mi 
«dLf«t,® m to ta»,, w«s pi^ ared f«@tJag 
saHtor with ^©ffli3Wffe«iyl»^9Siim fh# wm Af 
%»• p3*4%,. asi. s&m ««swra3l C'b* f• U im») 
•tlia 1»^52# w®' li»©r than liimt ia 
mt«patw«| jh»l©a3 (103). 
"Shm s»%alAtJyBg fire® g» iaole) ©f l^^ yl 
te«S4e «ii 0«% f#. (0*12 g* ataal af litliii» S» Am af ether, mm 
ISMmmi aw* wtfeli 4»8 f# ia^®) of ^  
©aL@^h® l^ ®al£ld6 Ja tf si* «f «%h©r» f he wl« l^«i 
Iffliwdisfe  ^  ^sf*,« .l»ar &% mm. 
wm "bmm 4a ©€a.®i*» Ihii ms .fi¥« hm»» «ai kept for 
«#4ialf lic«p» 1% tm.« m»p •©dl«i' f««ib 1 (95) wm ^rmS  ^•pssj.thiwt 
(102) pwbspsr, igis;#, 2279 (1909). 
(1035 Birmd ^  C i^*.« 3«» 18 (1924) prepaa  ^i!i« 
%' «ofc.|»r 
«  f 5 -
aai OoSm f«8t III iWQ was w&Mlj positive# Fsll*inf etrtena t^en % 
i9a|.<<i esfls® •&© ws» 4b 'tils' 
m%MStmUm «f tli® Mcartaai® a prap' »i s^ i 
pr®©i|^ t&t«i#. Biis mt#ri.a3. wm: dried M efcto#*' &mw m&m. 
tmm tfe® wtatimt- «a(A imm 
0^ 1#^  (b» p» to4S®) to yi^  Qf33 g* (5*7510 ©# j^ hl©»-
iai«^ liw*p%»»eitt« aiiM» f*® ,»®ff®fc«i3i,wl49tt9- f»tt %M -amm saltaat 
g&m tfea pro mmpmM$ a* 105®. Id«itifl©atiai wse %• 
a. Jiiad aAfcfeif foiat i«%®f5iteaM« with sa (IO5)* 
3«. Mefcalsfaltgi of jKttB»thylTOiPoph« l^ aett^ l sulfldg 
®tis Cfe»' P* I5f-3iiO®, iO *») «»« prepawd la. 70 yield fBm 
and io^ JJe- ia, llfiii 
^MEiia (BS&I# llie a»espM.d« wsa- ppsp^  ^%- ikiStog 
aaliiojfe«QrU. -a of 8«3i» Sb M-ipiii 
Ife© »»» carrlefi mA %• tm niii«te« hairs a 
of Mmf f». Jaole) of -tlse ,s«ajtd# wttti ft of 
liliiiw p-^ ipfti ixmi 2f»4 f*. iwl®) ®f ssi g* 
C0.4 f»- 9f li«ji«i in T&,* of «ttier« ?ti« sres^ fcioa was 
ap to %im m«il Wj, after to yl«M 2«i5 f* @f 
(104) Oilnma md Tabiunky, g, Chem. Soc», 839 (im). 
Ciojl ^IRrt-^ AidKir aa<J Clwsla, Kcg}atah»« 
(106)  ^Jorg, Bgi;,, 3374 (1909) previously pwpai?®*! tM.® 
ec®poi»4 teb tg?' another method. 
s«M| p., 
WW «ff»l»rsiefl t0 ifjn®#®, thm wA%s %Am up Sa a 'W .^ 
m&wm @i mlmtim ma& l»r@ly m44 wttt «!% 
«i ©tlner. la i«i- airti%ioR«i 2»0^  g# 
®f thii acid wa» «• p , 75^®« fh# »«» 4«?2 f, 
©r 22#.|^* fim mm^m  ^wm pmAflei-  ^wmwyme^M.mM,m f^oa h^tm® 
{m* p#» «uad idwxtified ^  s a«Mi®g pdlat 
ifttb m m^mMA ,£r»i seM mA 
AmI* iaJ.fi4» Iftr %c i^;^ #Ss i,ji 4«43* ?««Rii i, 4*6i*, 
Vmm %li# fipwti.«i t.l»y# wm 9ZtM ®f  ^
'wfe«lalp iiii.#i lii@»sa®i %h& fi.mM of ft«M m tbe l&sis ef 
«lhi® m%' mmmmAt> 
ejq5e3:ljfl(«t ilie» wm isolated 15*^  «f 
mid, a# p*|,. S4*i:^ # a«i 43.ll of tii« startii^  
mt©rt.«i.. wm M tlto mm' tlw af a©id 'feas  ^•« • 
»i^ «©ev«««a salfMs *as 25»6^ * i p©rfcl«3. sf tlds r^ etice siixfcia^ ' 
A p»»itlT» Color t#gb m* I# pa i^t isaa.er was ^serwi vfam tl» 
3p*gtoiMi tet a f®llm coO r^ Wi,©fe%aia»d « hj-dralysis# 
Sli« |»si.ti#« l«ft ind3.€&ied only & tmes ®f «i a-ifliiti-disa soepoiiiitfjs 
«iise« »o s®M to it iraf sM-aia-et, • lii spite «f &, «m»lu3. 
search*-
mt im 
<x*nsiiii|grl. aiifidg. 
®<t aelmMco of pwpki^ rt, fmm 13* f g 
(0..3» ms^Xs) «f g-riftttyi tewCdst and 1«4 f* (0m2 g* aim} of lltMa®. -in 
S5 ial.» Qt «fch@r, was tFeat®i 'wtth 8«? f» C0#05 »1®) of astlfl c><.-
aapliilri. (10^  0 Ttm aJataf# ifflo©M,s%«ly ta aM 
sftbp «»@«4ia3jf ter fead & tewi mlm* csr^ matlm ww 
to th# ««ie% after m mflm period* Sie 
tsea^ tei %• tl»: «»fc«mi?r pw«tees# w®i^ ®i 
3»t5 f, {3f#..^ )l .»• p»# 
a^«5ii-wt®r mi. .g»f« a eauitM  ^
fflAtSiif .pslnt af 101-102"®. Ii«ilt,iaes%l« ws %' a ffldxti 
ffldlttef poiat -i^ wwijattai with m ps^«r  ^fmm. 
«id €lil«i?©as«tis asii,. isbi^  »% iSI.-ld2® (3M)*. 
5* l^ s3.&tl<ai of iwtlirl 
Tb0 w® p^a»4 ja ylAM frm P-IMsmaphl-li#!. 
3a tte« wsosa. fh© pTOp«rM,as of tb® pri©p83»» 
ti» a0>o04 wlim i^ bose wpei^ *^ te fl^  m® 
for •%!» 4»# f» co»e% s^ e) 0? »%i^ l -^*«aplifc^ l 
101^  pw^wed  ^Mr. J. I,,, d^all. 
108} §«t«»n pat€»ifc, IM,933 MmAr*, 11, W4 (1925)^  ffc® 
lasltlng point rejjorted h&m is 111-112®  ^
(2 )^ Staudinger, Goldstein, mA Schl^ sr, HeXy  ^ CMai* lcta» ^  342 
<19Zl)» 
tm «•; 
was ft* g» 
C0»0S sol®) of 2«.lMlri, -mA hiM f #. (OwM t« sf Hthii* is, 
A#- mf ©ttteip,. Iffc« s t»«%fc4«r relli« 
Sji %li« mm^mwf tmmmg arite^pswfe %a l»S f» 
^ t f t i i a , ' l ^ f « t g -  8 8 « j | g ^ #  t e ®  a f y a - f « « % . f  a i i^ 
iwm to«»«i# f» of a«^#is, sAtto  ^^  ti«« m 
w&mi. id.tti m (13.0) • 
lite yield ©f pr® »rt€ m» .# 
i -i*! «^%S  ^ta %1» F«g» 115-13f^ '|,,, aai as j«b 
*!«• a«pftf®t«d % m..tb ax^xm. s^ ih-^  
Mmrn 
ft0 fisi^ im y4#li«i 5*9 $* c® l^ of «t«i?fcliig «»t«iial 
c^ . p# *ma wm idatttiaed hj t© th^  • 
8i3aJm«| m# p»* 142-143®* tli#. Iiatis mi Mi«, r«o*®r«i 
th# yieli ©f .mM is %# 43«-^  
of @aiatf«8 
I «l£Me w»® pf^ »i ia ftf fiw thiopli«ol «it 
ia S0«m sola^ «.-C i^ll)» Th  ^ -yieM 
wat n©t 4a 1M.B tbs tei »^ *5 i»^ 50 -^m^m 
iw) mi- .li»»« 388:,. 14 (1912), 
hi) fdlla&ii ma i»ii»% 48* 103 
NX 4m 
fsiimwf Cf4} 
f# tlie mM%im of »^^ tyll:lthi» p«fp«i«i fmm 2#.$ f* (0*4 i# 
stoaj .#f lithiii® aad 2?.4 g, (0«2 !nal«| of g»tefc|i. tesaii# Ja 390 al* ®f 
«» sirtti i.3#S f• (0»1 Mal.s), ef atl^ l ia- -40 -of 
fli» was -^ txrriid reCarai for,flffc««i hmrs prtor 
to ffetr# mm %hm 2#3 g*. ef 
acid, a@a.M»f to wm-g  ^ 31,5*13^# Mt®!* titetw efystal#-
®Bii w«t», Wmm wm 1#4 g* (%*M) of 
th# i»»9 
sg^dmm i(112)« W^^kA-m of tl» a«4d fiMm%% 0.6 g» of saidi®. 
MtoAsl ml%img, m%. 1M% It w«« i»ft Mietia€4* iistillafcloa of tli© 
»«^ral -yiMdM 
ft» ®f attaiatim m %h». teasi# of «t^ l, 
m&flM «» M$ 
 ^«p#rfaait w*i te mt^ r to mmag%a$M i^ etlier 
•b«s#ic acid w» fem«i fef eltaf;^  of silfm®# Tm «»id# ««m 
»l|»i bs%»««. 105»li# Md 2»  ^f» 
a M^wre of b«M®® m4 ^b®F (*>*. p* €©«4 )^ jis3.^  
i#^52 g, CS* )^ Qf g«gfcli^ lffl«wap%.©fe«8©ie acieii a» p*, 1%»13^* After 
we*^ s%alil«ti* imm the »mm #f tit® a«a,tiiaf pdSiti^  
adtos^  aaatfef poJjat ap««aa t^li thai ®f tt® pare ecfflpjwid, 13lr» 
135®* solutt®!,^  fr« ifeieb tto emiis mM hM Mm 
pip»0tf4t«fc.^ , mi wIIIj Bi# fstefcic® *a» 
ciia) ss^ *t u^im (i9oa)27 
»• *»' 
aBi- di'rtilJLsi ts fiAi 0»fta f» <sf ©»i* 1«»1© »M| 
a. pmp itoe w^^gfedULisattm itm pttTOl^ u® «fcli%r C^* p .^. 
l^  a treatmant with ^^KoriLttSji* .pew 0*27 #»I ,»• .P«f 13>» 
ia»| »• .«* ia-122®, SS«e« 0#l.f .«#.. Cia« .p#. wm e!»laJ««A 
Igp' SttliliamtiQfi, of tto# filtmt#, iatA df 'fewssiye .aeii: ws® 
'It is to sot© tli«t tlie ..jfttti# •Al#t soMijaecl 
th« 0f tl» ^Li«€ at 103-13jO®#, A of eqasl.. |5»t« 
t)«ass@is awt ^"*el%lffl«fmpfc0fe«»ie seids »l.taa ia tte „«§« 3jD|»110®# 
mAm to tlt« ©f tto a8«it 
Mo«iiaglys %2m% #f tl» itnitiaf m&MriM. 1® for si»e« 3m^% 
#f hmmM' mmM m.s f!i« fieli #f ,^ l^^ l»eMaptob<K»t© mAA-
m, tit®. l»M.s «f is©% i« 39*9t &m4m 
pww* > 
gfem aireii  ^sfe«?ae^ giqa 
4 aoitttlm 0f If) ptojlcal^m t&0Mm (prnfirniaA m m 
P#. f®| *a® i3«.S g* (0*1 mole) ©f ets l^ ^mUSMo ia 
40 ml» of 0tti«r.» $b«: mm %• p«rfaf « 
affeoT' a wfl«c. a«4cl f*f f* mi 
wag- m ^mmiM. sem hr a ai»8i pstui d^ @sffliaala«» ' 
fieM$ 26*  ^ m 
wm ii.=iAlll«i te ifcft i«4 f, «r 63|I sbl^ l 
f 
I 
. t  5
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*• 
#f m »«ii *% %3k»9,53^». Ste ^ i^sf point ms «®l, 
»ls^  by tm^mp fnw p^ m%&m C »^ P» 
as sb%.» iftis tes tt@fc 'i®® mwsifs.^ # 
I# l«®itfi « i^ wmB ,af%«r a of the 
a^ i»is' ii^ y f3« '^ e& tii#^  ofigsa^  mm p»iipift$tei# 
« tf»e« »s isql^ a^# 
'Mj^ itlattia' ®f tt# »aat«l' 'la a .t«Be^p»if• sf 
©f tto eit^ al waa.^  fai:ws 1^  ft• #f 
Iinihi liiTil iTi^ M III' I ••'& 'in W> iiiiagh M'tf -ftiig rJib M J^Jt JU '^ . ••!> • -ff ''Mm. Ti-It^ 'rh'"^  il^ 2l ,1^  iMl iMt iWi i-ffi a>i nil II ff ®x;xci Z0 >;• /?j on wsw wl «4.i3.w mm wS^^mT9mti 
k «he  ^ ® i^i,«i out under tl» saae condition© mA wlipi 
tli« aaas® S,f g, Cl3# '^ «f §f^ « $®ti, issltteg rs ,^-
•10f'4a4% 0ee P* &hS0  ^
paw m0A Cil»C  ^|m# p , 
% &i tte- 'tii&fw wm 0#0I #» ff 
i^a^ f0to^ :ylffleraaptob«»^ e mmp ,4 m* ©i" 
ttif .fctjter .«wt »t ]?•# 154«1,;^ #^ 
hi@  ^ mmrnty #f il* i^rt^  »^ tei -^ o- 1r tm,8 
taws %li@ ft Ad 9i sM.<t bstM m mUtl^  ms  ^
ramwm  ^i# %mMm. ta l.«2f f» of .an s% 11  ^
1740 (5-6 m,) wm fi« 'iwrMwi* IM® fimstisa 
!»»• a® ibt««3a,»i#-
5* •»! a-wyl.. mOMM W a*fco%a33.t^ '» 
IBi® «iad« wm .p'epw  ^ ts t&© et 
aoi tHa (92)# Hie jiffiLi mA s^ieal fropefties 
agfwd sittt %M f«la®s f 
jaotalatijrig: wm f$m ^ <4»iyl, iQ*2 m>t@} 
.md MM&m iQ*k'$» 'it ja* #f «lh«e* ffee *« 
p«rfo»4. %• p^ jhpiii^  a# 8®l.^ i«i a p^ kwif #»•« 
irte a mlmm arfte, pfwioiislj' wttli tdMmgm* 
f!xt»|e ®oblaja«i 00 liurft ,|jl«i« sf lithl-aep tet e»tsiit 8«® 
li.affk of «aSi« In 25 »l# «f 
«4l»s» was aii«d- <te^ f » tasmsi*!# f«i€«4»' .1© k«t. d»r«3ijp®cl* 
Tk9 ai^ nw #8 sta'@fe#« I^eps ''an# stiJLd SB$%eii 
Ack^ «# St® r^ i^^ ai: mm w^>&€ mp im tb# ia»i»r 
2*X f* c2^  ©i" 
stitfj, .-n^tajig mrnr M» twifs. fw® tmm 
. 
Cfe» W* fsia  ^tli© smltimg pO&t t® 
«b:®» it w f^t«d imalt«wi £mm «ifaait©l.# • 
I4«ti.a.®atiai ws« aart«r «e^«Rtsa«i wi^  m «®i«stie ai>eeim« 
pri^««i irm aa4 n-tett  ^%s?@oa.€l« C2A3)« ©»• 
»f tfe® q«3 :f« «f a©i4i© 
f « r  « f c  « f % « r  
@|iii®r {h* §m 'hw ma- i»ieli««©il. % 
ait©%l»r twm. pBtmhmm ether m- Ir «p»telli««bicB» 
«tliieea#«®t#F lias ttot !«» M«t%3JH..^  
hi# .-^ pafe^ s aitsatw-jj- ftm wtteb th® ,f-cft»4ttiy2a#»sft»)biiim4» 
sM.d l»i hmm fUbaw  ^wms mfyme^ mi wtth to yi^  ©•S «• «f 
m 
m 
I 
1 
J 

fire® tills iim^m #f %fe» mmM.m 
ftm %Q lwa*%© «y mwm^ .^ ia -fe® 
tef® iesaa tit# %» the aadq. ' 'fwrt^ ts 
» to tb# •!» t» r^t i »ttilliiaia t$*» fa l«t^ r 
fna iw mite# sad the r«tim t4»e wss 
f® a. saspaiaim of g* (0,2 g» atom) okf Mihiaa in  ^lA* ©f 
«fcli«r Mm «li^  gm 0t3. of 1« 25 sdU.-
#f i^»r» I I'aint positive coIop  ^test (95) *st th« 
3^^ ^  ^ fsy 'bsmfs &% wWi lm% •fitiy-
llttls ia ^9 M tit ajsiaiw tmA occurred. Ummm-p 
sM& houm ^  mA a li«^  p»» 
M.$6.tsS# 'w&s is- Slis fAtmit solttbE«* 1% 'tM t^ -tda® s 
feJjer fwfc lEC (1.04) ofc4«t»«d  ^ ,ljaae»%l«® tli« pr«®ai#@ of 
»i ajyl lithiaa «}^}Qmd or cc^«iiis» Aflar  ^
IMi# JPWiticai itiiXSttPB WBM $M tts Itoi^ BSQf ^SMBieFe #& 
HeaMm 0i th« smMxm ^^gm ml&dm was 
SlsBV^Se Mi IS# Mrecipitat#!- «». *l@S*ia3L -aAtMn-a* 
mmt ikm wmga ^^>4Sxf • fiiip »s ixm 
 ^ #«i« |b* f*. 60-65®)* 
#<^3 §m mid I3n re«a7®t«a?«» 
f:^  watsr, it »it«i s% 20  ^a^®r 4arlt«ing sfc. 
©lis »ib»tr®i6« i» » The m%^Wb&- .waa 
««pftr&%«d ly ftracfelaaai crj^ stalllaation :mto 1*3 g* of 
«ia 0,05 g# iO*2lS) ^0# ,g«4# i^FS»s*®«pfc@|tei^ » ®i@ lat^ «r 
tw a^ ds w&m ,^ iii% ibse 
t«fca3. yieM #f aei4 was 11*9 ,^ O.15 g, CX«  ^ oM.®lo«i 
 ^ aaf tb® JSlAfsts' imm tim S» 
«a.®fcineibii»- o&rs sf aawttptiift ai4 lalerie mM w&m a&bMM 
gmAMy bsmme af •II® #ffs®% ••&£ tl» 
t t f  f e s  p s f e s t ^ a i i 2 * 2 5  0 *  
©f tiiIsfti«A» ttipt# fXi».ii| ©f tl» sfcartJj^  w« rmm*' 
&$ mOMAmg: pr^ fwi ta  ^
l^ Mkt- ia 8l«iitaj.e |»liasii«i solutio% toi ij*. 
' {8 Mft*! •and 'S.»55^  Cl3,5)« itla«- «d report 1®. 
yl«M is #»« 1» -p^ ssr*. 
fti« ait#f®i. asltttiai of j|-te%yllitlifera^ . £xm. 13*7 #• C0*3. »M) 
&t g-tetyl i«3S g*. (Qm2 §*• at«J &f MtMm In lOJ A* of 
«a f^i«»i f» f« |&-»05 mie) «f 
wm s^imwm wm mrhm&tm md w a^ii 3® 
««^  way t9 :yt^  31#^  ^  #ia^ l. wlftitft 
siitjjEig »ii@g: #eti CS  ^*•) »» Iwlatsd,- fhs 
mtlftiy aasii^ jy titifeslses 'ly liwp!pltos3asb%s.^ s felr #%ls'®|f-' 
c%» p# 60-^ 8®), at 
Ctt5| Sitai «i l«k, i, ^e* ^ .., .^ . 3 (1928), 
Ml- ''iM-
C 6^4#, tm %;^ 3yS0#i t, 13,56* f«wwSt a»^  
"Bi® id«it4fiis®ti<3ii of tMs e^ psawl was ost wtaplsfcM, tat it is 
aeiii* 
Ff« tte® firsetlon tb«« was mmwmeA 58*4^  ©f tb# snarling 
mtKclal* M a tl» fSMji ®f aalfur aeli is iac^as«i t© 
ea th# baais of aar9e«r«»i 
A «li«#c «xp«r5a®t# wlileii wm TO£lm««i tor hmxm  ^ yi«MM. 
8*5SS «f 'Si# sa®# wajte?* seii «isi of ©tsfttog mterlal# 
the #f «2,.far ai^ d Is m tfee basi® of salfiil# 
««% ye©0f®»d» 
mgtalfttiatt of ethyl, B -^ aghttel aalfide by n-faityillttatm 
a^ fM« (1161 warn tmm. ^>»thieoayhtiiiol. aai ilailiyl 
sttlfafc® ia 5^  fleMf b* p»ji 170^  (15 fflia»)f b» p#^  iaa»)» 
f© Wm filteiwi mlMM.m of ^> f^cyllitbltaa preparoi 8«22 gi. 
(0*^  0*ft3 f# (©•l^  gm 0f lithiwa to 
40 si« of k^wtfVmB st^ a^i $»64 fw (0*03 i«sl.©) of «llg4 
ia 10 iA* of «%!«»»• Bi# wtAcb rabidly i«w3.op©d & 
teoTO eo3j», was »£te»&d twenty hmrm mi tlwo If iry-lis#!, 
T'h© yalleir 8©t.die w-terial^  tsolatM  ^ pr©e©Air#% a^ ted 
fissa t# 3.35® »^ #ied-1.42 lffe©r «i® witb 
iU£} Xrsfe md Soliaftli»»,. Be.g»» M» S24 {W^} prwloasiy obtained. 
ttiis ttcmpeuai fey «0fcli0i? a^ l©d:» 
•• m 
aod twa fiw ti» ^Ax%t was 
fettt -ml# f«l3^  .eate'-^ f ttie m^viA M. ite^ ber wltfe 
%0i*l%®i,« tsSLlrnmi %• fk® am aso^ ® aixtesw,. 
^®f«l n^ tlibr tfe poiM, mw tt® m«rtirf4 
was X9S :^ ^omms thm vato* e t^alat^  im #ttiyl am«eaite^»a^%liyl 
aoJlftit is-, 232* fM.f fteisE© mikimm wm iw% M«tl,.fl«i, tefe ffw th® 
M.01 -imSMkm pjint# t% it p'olmMy m p»^ l^»reapfc^naiiithoie 
add* 
fm mi m»^4mtk ^mm (37*  ^ ttm ste-Mag asfewiai *»« 
Att«^ed Pr«pa»tl<*i of j^ 0fchfl«sr«apfc?»plw l^litM» 
a« Rwfel^ l. a^ at« ia th© ®s^ i4s«tts •*»» pr©» 
psar®i  ^iTO a^tlaf pto^ l (117)« fl» b©ll^  
St 14S-14^ , CW w«)s 103»M4% C4 *«),  ^»elt®a at mfh&t 
•• 
eifs^ lll«Elieo yi«M s»i -eoi^ wsts -rttb 
TOto«» #*«. 4» tl»- ULt«pittar«# 
.a® #f tMa ms to wt^ t# 
»aM1.d® with a mm^Xm wfeieti wotiM 
to ffl®taaam.<« -of t^ap«s»aal«eii» wi% 
cut).# 
f# f* CQ»^  f* SEfcai§  ^ -Qif lithiwa# m% in «ai. piee®e aii4 
im} f« 'tof®, j^ . amd* JSI*, Ms*# £5J# 9^  (i9^ )» 
c11b| «d Ghmrn seo*.. 10l» 
- m 
is 15 wm stisilaig,. 6#09 g» 
: 
CO*05 w4») »f ^ la^ »pii^ i a«tt^ l «lfM» M 15 A« #f I® 
reaeti* mmmfvAj, m ^mm. i^  tite fslMre t© ©fc^ ala & C«l.or fs®fe I (9f)» 
la 0^ t» ©f *ipw«ii5 stirriag la aaaost 
: 
•rmmmwf of ttt .sfcarfci*  ^ im» %- iiXhmviMg aii ^wp©*-
m%Mg Wm ether. 
; 
11» «p«risMt w&® after Urn «fcarMag «stei4,®i 'had hem 
ir«efysfcalil2«i i^m ©ilESioli tm waalt wm tb« »«»». 
1« Attmptsd Kiotalation of B-brcsBoohmyl metljyl sulfide i|*»tw^3b* 
1 
®t» of tlite mrmapmA tlio« m®«4 
fllS)* f® Wm til'b&wmi 
sal»ti.asn of n-isitgrllithii^  p»p  ^-ftM 6#Sf C0*Q5 i»i«) m£ -^tefcyl 
teowM# md Om*  ^ g» (O*! g« Ittiiioft 4a iO)- ii» of wm 
; 
gsM  ^ 5«0i f* (0*025 *»1«) @f ©ill'M# la. 
50 ial» ®f ether* Aft®y fifteen Mjowtea  ^ s  ^ii»# alispel ir*a 
«id earbsmated by poairing on djy»ic«. By msass sf the 
t!i«» «» 1#23 g» (S )^ • of aeldi a, p», 
1S9*5*1.^  (219)*  ^i«iind«r ®f th« wimmm mm rmGmsA' 
for f^or© of til© 
(319) «<i S^Wt^  Bey*« (Itl#* 
•» 92' 
test (3.04) *&» ®Aa porfcim of tl» mmUm. 
§m9  ^ mily 6»1  ^ af ^mrn l^mmapmhmmSJS  ^»@ii» "Rw 
f m & b i m ylamei 0*93 g» 'Of m 'oi3.§ b* p», 10-15»•}.» frm ih  ^
teiMaf &$M trn^m wm slaaptiag aateil '^ 
A of QS'V m *m- »%• 
lethgdHthliaa hta %© l» s. .p»r f©r 
mmgmt- iw ^ yAmgm* 
silt#pwmi@l?ss6bs (121), f'^ »:wfb^ «i||. a® s*e fe«|,ag«y|»»e^ .jt|tat.fi.wt.«!^  
Mjr ralilt«r thm l-«, later©«w»l«i tAMi 
»ttylll:^ ia (121)# it- » t^etlsr wm^im mvM mw 
wt%h wi-lyl mlftc^# 
Ist^lJLithita wm propsf^i' fiw 14»t C®*!- «oi«) a®%lg^l loii  ^
and 1»38 g». (0*2 f, &tm  ^ of Itkfeiia 4a A# of «fcfesr* ©w fllterei. 
solution wm GiMGm%m%wi asi tomt^  10.2 g* (0*05 »A«) ©f 
in 30- aa* mi •%!»* Si# tafcsl mti  ^wm' 
S5 ai* Mtcr &t%m& ali^ :«Sj a I .A* all^ iot was sad «»* 
: 
Sa th# tt«ai. fte was r«fl.m«d far tw«%3P»4w» 
tioas  ^fc®f0  ^ iott: w«»@ w t^ked «}> im fcba 9mm 
(120) Cte stajiding MMMP li^ f^ lyii% tfe® irtstut® slaai^ - a gt^ iia 
(l^ ) Im^bjm, Br0W%«r|t OUmb, £« C8i«», Soe** 63... 5  ^(Iftt)# 
93 * 
m«mm« ali<p0fc fi«i.d©i oiilj a tm e^- of acidic wtteh was 
i a a i f i m  f h m  m S m  f x j r t l o i  5 ^ W  i ^ *  o f  ^  
mmtiairf W « ai^ d mitlaf 'iwlat- d«^m-
stoalA®!* %im amrtirai fm i^m .Sato tlir«» 
£r»«ti«a«* fM hftrts. «f il»«e|,:, lulling 0*«r rmga (is 
«« M«iifl.«l s« 4^«^ i sulfide (10,:^ |  ^aaddation to- t-l» 
eoy»spG«t<ttiif -,«il:foii® df the- »!:»€ noting- potot wl^  
an »mmi, ibotliiig tmm # t# WP 
{IB was MmAilkmi m aetJjyl j^ tolyl saUli® C'- •3^ )' of 
mi« tm2€ '11.5 to l^ -
Cl© *#| *4 we MaitiaM iji Pm ate*® tmrnmr »s oet^ l 
wiai# c5*88^ . 
fb© WIS s i^^ sted ilth » «»©ss  ^of 
mA im. & 'mm solution, fbm, filtered -tolmttm of tfe® 
i*t^ 4.S»g agant.j-, imm 21,^  g, ^0*33 lodidi 
snd 2,07 f» (0*3 g« ©f litlilun to 100 nli of i^mr^  wm «»-
oaitat^  t« 35 A* t©f«» ti^ atment tii-Ah 10.2 g« (0,05 b^#| «f 
broiaojjhsnft. aefc^ l a^ fiie# wm r@f3.tt^  far twwhip bcserag. 
then oarbe»a'l«i iip-l». the m»»ai. »fifc I ta©« -®f « 
»cSi4 w» ImSMMp 'Irti »@4- -flit ,yi«l.dsi. 
2»,4 f« i2B%  ^ 0f setf^ l. sulfid®, wm Menfci£i©d by 
ti» -eo^ s^pmdl^  (sa* m» 
fetelatior Qi &ilf mes 
Meta3.afei« #£ ph.«yl aulfoa# ;'br 
the wafcii® *s |irep»&i  ^ aetiiyl pti.reyl :Mi.fid® niiai 
ia ®eid Cl22)» fti« aAtiag pointy 
sf-8^ ,.. *tth tlis wpoi^ s* 
fli« mpmimmt vm pm't&smi to <fefeeiida® wb©tfter aa organ-aXithioi 
ecmpca»i had aoy a@fetai c« th« sulf«® link^ gs,. • 
fm m sc3tMim ©f pre}»»ci 13#f g:« 
C0#1 tewAd# aad 1*^  g* C *^2 j» att®) of litliiwa ixi 
Am^ of ®th«r m» • d»^»e «iili «fc43Piliig, 7#® f». (•©•»05 iw3.®) 
«f plitojl salfs®# ia yxi isi* af «tliw tMrfef miiMte®# 
f!j« i®# l»tli was the to w^a to jrem 
ttaw, a pe^eS ©f me m& :CO®-balf hotirs, aod *ss then 
im mm ho&m fbe ma eaAe»afc«i m<i up in tb® em®taaary 
mmm^T to yield 4«W t« P»» »eid| m*. p*, 
idaitlflimiiaa was »<i«- %• & irfacei a^ ttoig' pofet d^ enriaafelcii 
'With t, sp®esa«ii prep&md ly i^ mgm «»slam« of }aa^ 3»toa.pte<»" 
mli. {123), 
Bimm k5*M «f mW^l ph«^i mm the ylmM of 
scid, l»««i an p%^X saiteR# ae* wm 
c5j2| r^lasbfti^ , te#, 209 (1910) • 
c1225 gpg* ombuk i[\7, 22» hiS c ws)* 
 ^-Qg «mai  ^tAriM&amsiim 
2t!^l ^»^i. -mMmm- wm fii»pa  ^% ths e#r?®sp0iidjiif• 
fflilflai 'sttoi: gl.«ffli.:ft|. a#«$si©- {-1221# fh  ^
m&ixm pflat w»t tt-4  ^ Is sf»««tit sltii tfe# l^ t-rate®* 
m4, &m»4'm^m .^ smm {q#of »2,s| »f f^tyl «^bfi to 
so 9f wm ^xeUig tl-m aimtes tsu e s^fcliwi &i 
0«0f m&m of saiy3*^®iiTO 1) tii ^#.5 it# of »ib©r* Wsat 
i»at (si the- ^£mm l»t ,added, & white pr«ei^ %at« sppwwd s 
l4#»wwi la -iliisli imfld .s f^iisilag f&r t«i-
«wi »» ptftisilBg far ale«t.. m t»r».. If %b« ^ImAmg wm 
st»p>®i aai, ife« alxwfi  ^ tm- t«»t. (95) 
ba obtalairf imm tl» el®i.r Imt- a posltiw 
t©»i «i3.i M mme »&m4 wmm  ^ »«€• after £lw litaiapb 
sfc 'hi# was ©sffecwsfcad sii w© te %!» 
wf/. acidlfieett^  ©f ifli* msatfeosi® swlapft^  a 
#£1 *m«ii i»s ais%. idw t^fled# ixbraetim *ltli f^cawias l^ i^ sxid% 
fo3Jis»  ^% s«idifiesti<3% fsipt 0»if g* of a «^«3Bi. iii4,#i ^ppsfcsllimi; 
M WM. .AMK^.A'^ IMFC fnia GNI" lisr fkmt IM 'I mt INA liwi'liiii ii'n iiKtn I> in^ Math. ^ «A .-f—.^. .m, . -. . ^.-rti ,.t^ •vri !• AIBI 4it XMMw- |»S»®S -WMVX #i.|i^^J.| ^ Mf,- Jt-J®' •#. wO,® 
a asth i^ene (SB)^  It TO i^  m 8t»# It 
was S»«aaia# Jji sidlaa 
yteM  ^6M &i a^i^ sg aaierijai* 
of miXfaee W .awtotyHttMaB. 
tsf tti# ©f ^tebyllitliimi ppeparM iwm 
&»85 g» (0.05 mole) #f t^etyl 0'*6f f« (0*10 f», atoa) of 
litMm itt P »l* ®f «th#r *aa tetef, fewitf ,Rd®ate% 4»25 f» 
(0,025 fflsAe) «f ©%ii^ l ailfcm# Ja 40 isl* of #fcter«. A mrf sltfM. 
pfwipitats wm st|jT»i %t mm tei^jemtaTO tor 
an® fni .a%«-4ialf hcMr% atd for t!ie Ma® &©£«« esAcaai*-
im a«ldlfleat4« of fcfe# blo^ fteiate ®sfcpi©tji 'ttiere was obtairiwi 
l#f f* «f « oH wfeicti e«si^ «i ae meid* l&ls sal®t«nee eoaajd 
mot be ©r OT«tsHlaei, m& wki&mmi. .ftirth;«r efeangea <« 
st^ iamg, as it t«fa«i Klacic* 
"H*® mm%ian appsimtly emtato.^  no that m® 
solo el 8 ia piit&ssiaa lolatis© lm% ta«lalA« Ja »©ai«a Meai*-. 
aalafci«,» 
%s3^  3&«6Sl of «fe%i plwyi suilfme m&s vm&wer^m 
K^alatign of 41pkmT% aulfoRe W a-^^tyHitJiiiaa 
f© %he ^S0ltiti<m of fS»22 f«. C§«06 aoie) 
:«f aufl 0»S3 f« (0,12 sfaa) of .lltMam i» 40 ®f 
©Iher m« aclfei y^alaf ,fia««a 4*54 I*# (0*&3 «a.e| of ii-ph® !^ 
sulf®© la 200 ttl. af m h3,» of «it-ter md 75 
i8eI« of hmsmm}m. The mmUm. ail:rttt3» »pi€S  ^ b»e®a0 Sa esl^ , 
aid w it tO' wHm, vm csoiei la m ie» fetli# ®»i. tii® 
«• m 
Wm featli aati the wi^wm wm siifroi 
«t% mm i&r t»© li<Mi» aid tii«Ei i^ flaaai f©r two howfs hmimm-
efarteatien# fbe ai^ wi was wiScsi up ia litis Mt cofi.sisi«** 
am# wits t© ti» talids. fbe a^ i firaefcion 
w ,^0wi OmM$ 8#- mi aelt#i afc 5^^  p^siiaally €a^ «|t3g from 1:^ » 
to tills wAsfcmea %• a^ fstaUiBatim ftwt a varlebf of 
wtlfsats was mmammsa^t, A pory.® of it v&m mppmmAy dmmrkm^lsbM 
iiy msmsAm att«p%s t® 'dtisgt*® it to -^ Iwr (b# p*^  
b«-t«i% «i l^iaa^ ,. It ms <»ily -parfei^ y .goltiae ia ssjdii« 
i • ' ' ' 
»ltttice after thl« e^ai»iA#' 
•aid iieMi|.f^  fwtioa yteliii 34*  ^af iijiiaiyl 
%t of dibmzotM.oph«# 5-^ aslite 1g 
aeftsAslJag ^ai%, pr^as*  ^feaa 2#f4 #» (Q^OZ aoi«) of £«4mtj4. 
'teaAil# mi- OmM .CO#C%. g* at«a| of lifchiiai 3a  ^«4» of efcher,^  ma 
ti«%ei •w%%h 2*1. gm (©•Ol^  si»i.@) &£ 5wdi©xlJi© (124) to 
JjS» @f et.li«r« i p&nk p^a -^osi lauediately, gysiaally d«sp««i. 
to iM^« *li«j aH llid di«l<i« was aided* Iffc#r a tw -^w-Iror yoSaa: 
period. Color Vest III {104l wm pmlttvs, 'kaM.m%Mg tt» pr»s«ee of m 
siyiaittiiw e«mpoimd» flie aixtop* *aa^  w®itei »p ia tli# iiwsl way, aft®' 
c»twmtl,m., t# m «£die  ^effe^s ts }mri£f ®r 
th® vem msttoe«8&l* 
ci24) p«sirme€  ^ar» h, 4* fac»«lta» 
. 98 -
of fhmyX Sel«jids 
of: igt-
0tegg 
a«^iyi s^miMm mm ipr^a .^ twm mlmm^mol iaj4 iinstlyl 
sulfat« i93%m fh# iso^ osrf, oWaliiei In yi®M, Md b* p# 8^ ^® 
ci5 »•) md 1«4^ 0» 
F®r t.i» 5»lmtyllith5j,ja, was p»|»a^  fit» 13»7 g» (0,,1 
mle) ©f fewsiift aad 1*40 g« g» ©f IttM-ia to 100 lA* 
Q£ »fch«r. fo til© el©» »ltttios ms a&IM 8,35 f* C0»^  asle) 
of ra0l^ 3. piwyl s^ mMe 111 25 Jal-# of b^er. After beiag »%trr^  ^ at 
r*»i for !3o®«%sl.f -iwiir tli»i^ was no pmmmmd elwn^- S« 
tii# app«r»i©« of lii# r«s@iisii aixtee other tisa tie prndmitlm of a 
y@lle« ceJ^ y# fh# was ttwa f» nia®t©« mv'" 
Ixmatei %• «p in t e mwtal w «^ CWly tomsale soM 
wm l«Asfc«i| |4^ ,. Ki« «« til.st£ll©<i to glf« 
25#6|! of t^ebyl asbi^ l {12f)  ^1%0 of r®o»?«ired laethri 
loth 14^ i® w«r® telli»f point md 
mivmttm 
Ib m effort te asiniiAs# tli« deaira^© & «ftocittt ®^p<©riiamt 
mm pmr£Qmmi, in wM,A lAl ^mtitlw mi s«t©*€als' war# the wmm m 3M 
• 
%hm tli® »<1s2e tSse mm sMr%mmA %e hottrs# At 
(1251  ^52 (1909), 
-mm 
th© tlilg Colsr fost III {2.04) *a» (126), 
1*27 .ft 23»f Qi b«»i« acti was tml^M mMmsi,m% to 
iaeta3ati<» of laetligi ^wyX selmlde ^  n-fii^ lsw i^aa im 
f «li©liiitt e^ hmr -ms chmm hmmnei it has e^«». Asm to )» a pmr 
SQlsrwfc. €lam&gm 'mmittmB (53)# I^ ewsr, as tt» ali^ tafci® 
©af%ces sr® pmr saOLi^ bs for wfcalatxo-is *34li of^ iolltfaiisi c<»-
P«i4», it wa® aM#ss«^  to «i ©rfa^ B a^lltc ©«^ »a«i wbiefe it 
sati¥» to mbMpf mrnly, Cl7)» 
tti© api^  ms (W)' at 1»lii 
ft«B iO»6" ffc (0#3. -ael#) of ||-«^ . oM r^ld^  mi f••? i» C0.25 g# »t«) «f• 
s«H.» is IM A» of p0fc.KA«ia ©fiii®!' (Is-# p». 2^ 38'^ ). lltlwA ?««rSjsf 
th« lee Itetb, 8»35 g* (GwC  ^ »!«) »f phmyl. ssttlfM® wm. adiM 
rapi.d2^* So etm&gm wm ebtirwi tm «b«it !!»©«»• thai 
n^j^wm etmgmd ttm. i-  ^a gr«r eoiia? «d, be«» m w«ra that tt 
reO-issd im a f«• Wim tli© .i»ll«xlnf eea#««l, Hm ±m batb 
w«® r«eir«i, aid i^Lm^ag fm fa*?' Iwmw at rom taap^patttre, 
fli0 tM.^  la^ w ms- th« m msaal.# Gyeat ©are was 
nmmmmvf M. p»f©Mdteg ttts #p«a%i», sl»e# tb® tolM mm in0«aal)a,« 
Sji air» 
(1^ ) tb« faHure t© test ia this case was oa®^©el<ai la 
•«l«f of the hx i^ e«s«timt£« of phenyilithium. (approx. .0»1 wDlJir) 
•rtiich was present. 
- 3i:»» 
fh© sixfettM was tf usm ©f tli© cust«ajy p«se®?iar0« to 
,yi«M %•*&$ of tmdm lwa«>ic &eS.d| su p«, Jlf-Ilf®* In m attmpt to 
i^ iystalii» 'Ki# tram, wattr, 0»15 f« Bmaiaed \iiwll«solv«dj mA 
was aittirod «ff* Kie Ultwis© 4(^ osit«l 1»5 g* of to«i«iie s«dd} m*. p», 
fimMt ®*« Mi^ © mtwiai Altli W&B liiioiaa.e ia v&tm 
wm o-pffflie la patw^si l»t did n«t a»lt at 280@* It was not i<i«itlfi®d» 
3* mt«>%«i  ^im^wl aanyl mkmilAm ^  no&m 1^ . 
.iteasfflicte^ as tim a^ iasiiia la th® tm^go  ^ s^ esliimt eontiiiaed 
mMm mtel, it aM»«W.» t© t«t tte« &&tim. of soditia, 
aa a^%a. »#l.aiid«« 
A 0f 5*4 #* (0-mQ2 mlm) &f aethyl pbanyi S'^ «Qiie aid 
f« (0,045 g« «t«) #f secHi^  .s»i in pstjpolMa ®tli®r (b. fj* 28«^ ) 
WW &%lrrwS &y ftwa* aid  ^mlM mr^mi diecsiia.. teiy 
a t»e« ©f »i<ii®ii «H m® tsiolatei %• with swiiua M.cartocajat« 
»islm>i.mm Ummp wmry little ©ieamf® emX4 h&m ©ecmrod t»tw®eii tbe 
pfa«3yl ^p«P md th<® «t». *itii tb« feiwtioo of .pfa« l^s©cil«a». 
m 
ttssissiw 
fiiliffewl mm t© tJi«, MMcafe %• g*»fee%'i-. • 
m ^ ii» iiststlai M 
fMe safc»©fa.^  %«• tarteiaiiiai. r^lsifeatiaci in tbls s«« -eoiro^ Kad# 
to tliat pf«wl$ttBjy ©bwrf^  idtli p««a^ tlica, C'iSI')# r@»03peiiisl 
ilM'ii, 8ai» !^ 4i?sk^ r4il«»fetm?ris (3j2s)j^  md l^ ipax^ aaatlifm®® (129)# 
fite fsrmtiea of fee iisalllA® t*giilt.#ii irm tl»- »«rfcie« of &%£»#• 
e^wim m fo»ad thiosaHcyHre aeli# po»tel*t@,is 
m^rUA seteml (Mm@PWA%imsm- 1# ^ teiyl pb^ l «« wm 
m weyLsl. hem- teon the case if had foiMi first 
thm -wxih batyllithim (30# S.)«  ^the ott»r fcaii, ©f 
ttts miiai# was ppodas^ *ii«i <31^,^1, wa» %• ^  
but^ HithiiBs*. ia th© a M#isi? yield, af 
iieartegtit|ii«^ l Aattl^ lda mm , hx% m*li®r «rpi4«lnf wm the 
failttM t© ai^ , ot-sfcaf«,. 
i3is»ael » H-tetji. |ii^ l aillM® ia arfealai.^  1^  4^»tfUlthim* 
fosisiliy ttiis r«8iAt 4aA«'fc«0 tlist diplsai^ l., is mm 
rapidlj iWi« pliaiyl, »aia«l® mcisi' ti® »aw ecgidl'triais-* 
C127) IMpublished »te»A«s % Mr* 6* 1» Ais%:s«i» |l28) Giltaaiij iaili% CfiK ,^'W«tob., asd .lsa3.% gm.. Qm&m 8ec». 6a,* 
66? {19^ )), 
C-l^ ) Qilwm and t^e, SIS*# Mt 2813 <l9iiO)« 
mt -• 
mms I 
ef #*1^ 1 &aft4« 
lis%ai«tt«f Mgmt t ©j» te»» * Solfmi i 
Ael^ , 
Xield, % 
"R-iioph®®!. 
lield, f 
-frt-i-~iLji«>jii(.n -HLTDiitjrLj:y 
Sodi'am Ig 25-28 3* .^ 20,9 52*4 
Sodiim IS 25-28 t»e# tma« 87.5 
Mercujpic acetat# 9.5 95-4£X5 ' ( 1 '• ® 
W-jEtatylma^«siaa 
43 ** bjTOtdd® 135-4 ,^ 
6? teraati® 5 150-155 nott® 0*2® 
Mstliyllithiiaffl z> 3h «%l» 0,12 i>4 
2S-3S trace 91^5 ji-Butyllithim 168 3^67 2,27 %*! 
n-aityllithitaa 3 130-150 new© trace 52»7 29 
1 70-150 nme 21»2 ID 52.2 
Fnenyllitlxim M • M etlter la^g 3?^0 
PiissjylaxKiim !• F* 15^8 44»4 
ffcfcylcalcim 
46 incli^  mmm « 78:^ -5 
Ffea^ a,«l©ii» 
liOdii*'' 3*5 mmm e li*f5 • 5&.8 
seii m9 pfe^ i»W8af1weM«tt#^  aeid!*,. wile»« 
fti# ^ ais i«« m .stm^iag 
*»« it©% idmtified# 
pmdteet to this mm ms jf-a6«fca5s^ @WMi4i#a^ l. ia»fel#l 
suiad© (3&.6 )^* 
%^®t.}^ 3a#roapt0lMi«oitt acid was i«slat«4,=' 
^s0,»M.c acid n&a the only carbosylic a^eli sepaati^ * 
%a3,«*le add aily was Isolatsi in this ms9» 
• 103 -» 
ftm tmmiAm ®f |ii«iiy5»f«ap%©as«feie. sci-i by tli« mmM,m af toilu® 
wttt wfc^ l stfLfM®. (fatel® X) eai»<* fee wi«<piwe^ Uy 
to a 6f a is p»^ «^ tl»t th# MteiatiJif; was 
»8t!^ |®da», as « »a»tively hi^  yl«M of tW,oph«»l was 
obfcalaei ©arbaiiation stid %tipslyeis« 
t%a5scaf3 • aa cp5®s # ilf^ a 
mlmmgm of tii-e •wlftn^pb^yl. did aot ocemr-fes 
mtrntif as s® fe^ soic ««m 
Hift fsi33«» %» sfes«r» mm the <sf ««t4c « ewbaaaM«iK 
rtmoi©# of IMs mj tmm hem the ef 
em^tttim •m&^ms ttt« a®tlrls^ «a» tl» fi»ti 
©f rnmm- p^ fealS  ^to of iiatlyl, etti«r «4 tlt« 
Sa tilt ©f i^ %i flwvl 
so41i» i«® «i^ f« ©thsr mwy rspidlj'* fliis ol)a®mti«i 
i® twb «» liffi® of^ a^soifiiia 
iwstt:. te 1» i^ lafciwly sfca,li.« ia «ibg-r »lutian| for «®pl©, 4-di"baas©-
fii^ lisaima (130)* tfe wff sliftt aesfag«'0f sulfiij# if 
8®4i\aa in hmsm& agrwa M.tti o l^wr «ls«tafe la iMs soiirmfe 
(2^ # 53). 
ffe« .nfitaisilai of iwtttyl pfesyl s«lfld« %• afi»#irl« ®cetat% Iff 
^tefcyliaa^egiiM la%idi%- tiy piwytitoilm, mi bj a of orfffio** 
CiP) fe j^ R» ?•# lews Sta*.# 0o3J.@  ^
•h 
4S 
,» 
% ji 
W. 
•fi j 
M 
n e $4 
M i t 
f • M 
cw 
4^  
f P h 
.r-i jrf 
»« 
5 fe 
14 $4 4-^  
4|!-f 
•p 

icfe **• 
wi^ tb b^utyllithiuaa*^  fb# faefc ti»fc %« s«ie p»#«t la s^sfeala«d, with 
at fe@fch mi Im leai® to tfe» -eonelttsloii 
tfesfc 3la%i«a p»aisi ts tli'® »«alt of m .repa^ iwn. 
MSt af • %• litMia mi. aa4 th® of 4 wmsmii^vmA of m 
fi»% vmUmm Mtal«feS.«i p»Ai.«t« fM» fallows twm a staiii' of 
tl» lst®iml.. of l^ droeartes *li®» tt *»: f«ii *th«l a.etala-
tiai «f til# gtd« ttwla «lw  ^ hy Am^Mg the 
«f the (132). the ntgimtiaft ©f a Mtlilw 
at« fr». te tk® sti» elsA 0# « eoopoaad is, 
s® y©% uiitoow, Sa #f sfct^ te to telng steA aiefe a %wmmtowm» 
tim (132, 133) • 1» yet# •»!«» 1# no t# teid# «i® 
iM,el»y ai^ alati« with tts®. i® tii© wsait «f a dipwi 
W f a .iBSSBwtt Q i  uttclmr m  m f  tl» of 
6 f©»ii l^ iral' as iitwstfteim, «imi a«t%i 
iiiiai® mm %& ^preodiaately ttj® % 
•!&» mMMMmw eC ill® repla€«t to t» 
appi«ia«%«ly Mmm  ^ it wm m r^imixig tlat g^«iyl.-» 
e^ ci«a i«#.A© cllb€iia@ftop« (55)# b«t aorl, aefe^ l |i»n  ^sscfl,* 
fl#i« Pli«iyl w«»  ^tet .»9fc 
•^^ leAieiia (17)» fh® tmj lie £n tfee tsmsual. 
«i3a»#%®r «f pl«^lcal0iim JMlie dl]te»Wii,oi&ai« in 
(132} 1* A#, Dostoral Msserbation, Ima. Sta%« CoHeg© (191 )^» 
(133! ®.liam,, fwietita, ma% igfe* 4l« 1514 (1940)* 
the %hm in fflp®ste€ 5f5» ©«»# 
it fe« that iooido will »®fc a«la3L«fc® ths wmm ^Amgm 
aMm im meA^t phm^l mMtis ma ptmyl miMMm timt am- wtsO^t^d 
g^afcyliitJiiMB* Bmrnmr, tti» &m0 sppesr to li® re^Aoesi 
is «^oxathj.4b ly j»fait3dlithi«m mi p!i«y3.© e^tm (6%},# 
TiHS H 
M^m.&tim' @f .l«iliyl ffeapi Sulfide and M«a l^ mirnr 
ly ^ jftxtyhlthliaa 
mm 
hm-# 
held, 
beacfemte 
Introctaced 
f 1 «i 
MmetmtB 
wsfcr 
3.« 15 43.5 4t»0 
0^ 1150^ 13 11 37.8 45.9 
2 c^ ii^ sch^  •5^  :?»& 
§0,5 
3 %h5s(i!3 4*5 m? 
c.k^ ocil^  4*5 3<.0  ^ 60*3 
r^ti# fem mi-rn 2.^  t» laeltt'dai f» «i^ 3f«rf.saa* 
1 wm o«i«m©ra1hy imw 
tima a Ab«a»tliiepii«e C.^ )* Wmmmt, this 
» log * 
ajspts* to M tm® Am s t^^ l pli« l^ etli.#r wss ' 
««pai««i wltii »teyi pb« l^ »llld«» Xtt ©f @sperfj»Bt..s-
{fabls Hi jiwyl ailfld# ^y« s M#®p af 
tiaa jBcfc i^,. liiis i^ fliia. 4l££mrmen fee flie mm^% 
sf £m^mm ftiwtji tbs ir.volvod ir. t}». astalsMsii of ^m» 
iN® cm^m  ^mm of tto« s»e «fas« «« .ia md th# 
«%lier aromtie* S»ea»% mly -mm -w^offli is «W«to9i- m mrhm&tton &£ 
tM raetelation p»^e% &£ mind® wimrmB two lare^sts (acici ani 
kfttonei a» tmsid m of fet irth«r* la. «eli ease th« acii 
©SI l» easily er.d quantitativ^y tilt fcii» Imtmm Is iaolatei 
«l.t.fe ^eat«r tlffimltyk Bie of keieas. ftsa %lm wmuUmi with 
«i©®le wm: mmm mrs tlsaii a.f«» p«r emttg. eMaiaei a-
f^ y pmt »«t fe» t'lis mmm »»tion (17)* the ©ff®«fe &i th® 
r®8<at«. tsa® « the yieli «f dews fco 
 ^Wf 4»fflaeli aa tlie» wm its ^ st uifi spme« 'te Urn 
fitlij# CfiM® III -IIm -mm hms's or 
f5.a«« l»«*. 
•* 1,09 
mmM ni 
lefjalstlstt of Arfl SiilfM«s ty ^ -Satylli-fclilai. 
fi»« Acid^  ^
A 
ISMd, % 
B .aiiftti#, f 
M ma .SLuO 
9 $*n fe 
.,g<-®jaet!^ 'i«l»ptt«fi, W 22,U 46,7 520. 
If 15^2 2f.6 43«i 
cK-laphtbyl 5 35.4 «I«MM b 
20  ^ m7 43*-a 85*0 
*fti# mM, te ««ti ca»9 ws# % aei^ * 11%® jdelds were tesed m sulfide Ijitroduced, A, end on sulfide 
not rcoovGred  ^ B. 
" '^he ncixtr i^l freetion wm not inT««fclpit^ , 
Wm a mrlm of ffsfc^# HI} 'Wa® .rs0talatM %-
h'-lmtylli'fcliiaa ttt i»ki» »^ 3««>aml® eaiditioasj 
itt mm-rn' 1» wta 
iMwi mi e«i%s»-«Afcr lijika^ iSjd n&% ®e«w %« mrfcod 
kwm^m  ^ ef tl» siyl mM^rn im -m^w ef d«r®&sing ylad 
ceo3sw kg fsm.® is) «f pfoatci tli# fouowtef safest 
llthia «^efia«ital- liaJ-ts, tt«r# is no &ppTm±&W,% 
Ij^ wsai- tt® first ttoe*» It i« pfobabi© th&t &. M.#i«r yimM 
0i seid *swl4 hsm h@m obfcaia«i' 
tet tm? tht ©b«m«i®r ©f tlie ea i^md, »M,«li aai# its Isela '^ 
tie©. cilffi«d.t* Hie ratter low jxwla obtaia:«i tm& a«tt^ l '^ -oapiithyi 
galftde mi the Wfb fimM irm a l^yl i# aaawiat 
a»»pilsliif, M tl«r -Qi tli« rm&ts with tise >e«prespcfHiiiif liy<iis:wjaAans», 
wisb cx» «i4 w«if mstaiatei % ©rgasoso^ tm fi®» 
ill# M#»iP Qf lal«l proAi«Jt was obtainad 
til® (132). • ?t» law obtstaM fK>m ,g-cfalo»phmyi 
aafc l^ wm ia *lth tb« obtsiaed *iiii 
^at^ l Bsthyl Mlfiie,. teM© gosp0mti was not.. a«talat«i mid«r th® 
©smMtions l»r tti» aetgJsti® of  ^
iithiiiffl fllS) w auel-l^ '-llithiijiKi. & ,t!i« of Mi« ailf^  
ccffipoattdg tb® f&mmr r-mgrnt ,ittt®r«on»awic«, wlieress the 
latter g«v« a®lal;y e<»pliaf« fbe b^&gm of ^h^mphmyX aett^ l ' 
sttUid» ms iam l^ve toward litMiaa, « stmm % faxliire to oWtein 
an off«©iltisi«m frw mmgembs*: tli® corr®-a-
pmdiaf Qri^imi mmgmt fmmmd tmMij m4 in s yl«M ©f app»xisai«lj 
tlAs .esM j^oiaid wss pfe-vlcwsly ppflsparadj wtth difficulty, tf 
.gad Ms ®>"Woifc«r» (24) • I» f(a»pai, milftixwoaQtalMag or^mie balid«s 
•fosm Qri^ aM magmta  ^more %hm thm e&rrmsponAlng osygm caa-
poiaid®*. remrm is trnrn &t ^ bwmophm^l 9tbmr mid ^hrmm  ^
phmwt (-^ 3). 1% t r^ ftoatiag a©t« that thm 
• 131 -
«orr€spesii<iirig s Gri-^iart mm »adlly 
tlm •tti© (23)# 
taius i? 
of &il.tldes ^  g-Batyllitiata 
ailfti® f|ji« Itr## 
Matalatim 
Airf.#, $ 
A B 
Bmsoic 
Addj % 
Et^ covered 
Sylfide,  ^
13 lf«i % 51.5 
11 S*4 2t,4 3*5 59.4 
' m i«f M*4 3*5 54»5 
I«prop/l m 11.4 ® o5»0 
m ms 0 67*0 
w 2t.*i 4#1. f2*0 
W ?•>'; ^3.6 4*5 63»© 
m 4*5 if,:4 3.#S 44*© 
m 31.*4 (10 5S»4 
24 S*5 21*4 Q 60.»5 
».*4 • ms 
fi^ dt mm m. sttlfii# imtsoKiite ,^ swi. m. salflfe 
.!» 
"A ssaall quantity (0»6 g.) of a crud® aeid lsol.st«l in %M.s 
aosstainei b«»ie acid* 
acid isolated ms not xctentiflsd* 
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a«IAsii« 9f A r«i«w of this was gitm ia the 
wlsterleaa. 89®i4<» ci34)» 
fbe aetimtlag eff«et ©f a mMm® ffmtp m m adjscm't aettiyl or 
a0t!5'l««e gwap liaa iasexlfeei iM Ui® Msterie-®!,, m l^m of tM.s 
Wmsimrn t% wa« f mrnd ttot a r®aettF« ©r^nwfcallic coipa^ ,^ 
li»4 m mit  ^m %h& e^mm #«p of miMfl ^myX silfoa#* 
iBSteti, a iatersl a«talatieii #eeaii^  to -ttia «i«a% «f m 
asthri ^«r3- ^eMw« a0t Ittf 1. mlfcsi« wacstei 
<pit© fifsmisly wi%h lr»id« %% mm 1 
 ^was m «ari»iatio% a pwwktefc solace Jto Mo®e*»-
soltttioi wss isolatM nst mMg tli« tm% ttiat 
It a@ti im »• A ©lystalliae •©«poi«id was 
|3  ^ pstassim ligntooxide solwIAfio* 'Sds em^cmAp 
wliieti ms Sa mMm& a#l«MoB, *y t» « 
etl^ l. •«!£«» arti i©a hmth 
igato., eait^ l^ic at,xd ftwfeioi, iaolatsi <« cartera--
tida, WM a fwa irtiieh ©0^4 not fc®  ^wM-ch WBa«pw«t 
feupthef cbrnfes «i mt It. r«&etsrt 
•Agommsj^  wltb ji-tefcyHithtw la «tt«^baaa«i« aa<i motalatim 
•oe'Curi^ ei as hj th# of a «s%6j^ l£e acM tvmtlm 
«ffc,ef 1M.S- cEfHwilt to crystsUis® 
miS, nm appmrntly paj%i»lly %• wee«»^» to 
(134) s9® i«®bs: 38«64 ef t&is tbstta,#. 
215 • 
di»s®lv® It ia teiltef pefcs l^OTt «tli«r .C^* P* 60-68®), to ethmel, aai 
la bmn^a®# Wi® an ^h&r soltitioa of <iLlw®0tM.dp4j«e 5-di0M.d« was 
added i& a soltttlea of la tb# saa» -solimt, th&m ms 
prodag.@tf a ptiA: ©alar nhi^  gratoMy <i®ep«©i 't<o pmple all tb» 
was ad«i®4* It tii« «i' of a, tw^w-hoor peilod., the 
sixfcaM emtaiaid m mfll thxun €«»p«aid as g^r f®@t IXl 
(.100 wm pdsitive# Mtmr #affea»%l«, a earfesylie scM fisaetis« mm 
l»la%-©d i« tfee fom of a p» was liot -efystaHlg^d or 
Wm^hm -aataSjefcioB ®teidi«s -oa »dJP'<»es sre iniicated, Wma$My soms. 
laierastiaf 03A®itsti«i8 b® wtMi 8»lfoae% m tim 
sttUwe gmip is » «el®-ttf®«t3ag froip* Praetl:©sll^  aH satAatioa 
stmdies hew® }mm a»4« with <Mapoa®d#' 'Cftmialjiljif ©rfche-para dlreetiag 
B©bb (17} immA aelaoM® ms r®MHy sleawi %• 
MtMiaa tcs til® <Kfc.ent of 1 ,^ aeeapdiaf t© tlit ;^ «14 &f baaiwle aeii 
oHsin«4 mha«^m% t® ea.pbaa»tim» ailfid# was als# elesf^  
mam the 'mm c«di,ti<»a, laat %©• a la vtm of th« 
faefc timt mrl«s phmyl w^p® )itaa« t© or i^©-
Ht-Maw m^am€&s- it. «ss tticsa t^ that aet^ l s«l«ttd® wsald ala© 
be fairly stsbl# imd&r th© saa© ©mdltiais  ^ -or at Iwstst mxtm staKl© thm 
^«syi Iswwer,. »1,«iici® was el«aimd to 
aat®!^  tl» «t®at as {^«^1 ®03»«id% sljses oi bwtsoio aeW 
wm obfcataM m eart»B«tim follcwtnf a niB^et^ a -^limr »flwx ,perlM» 
fmm thm awitipal th#r® was lsolat«i, in ad&tim t© & 13*  ^
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